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Smoke Contains Carbon Monoxide. 


Ultima: Kings 1 mg “tar,” OAymgynicotine—Ultra Lights: Kings 5 mg “tar 04 
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IT’S THE BIGGEST 
ADVANCE IN 
SATELLITE TV SINCE 
THE MINI-DISH. 


IT’S THE MINI-DISH 
YOU DON’T HAVE 
TO BUY. 


And it's only available from PRIMESTAR. 

With PRIMESTAR, the complete mini- 
dish satellite TV service, theres no equipment 
to buy. Starting at about a dollar a day? 
you ll get the use of the mini-dish, mainte- 
nance and all kinds of programming, includ- 
ing movies, news, and family shows. 

PRIMESTAR brings you the very best in 
television, all in digital-quality picture and 
sound, Our complete, comprehensive lineup 
includes The Disney Channel, three 
channels of HBO, two channels of Cinemax, 
the leading regional sports networks, ESPN, 
TNT, TBS and much more. 

So start getting the entertainment you 
want. Just call 1-800-PRIMESTAR. 
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LOOKING Imagine storms the size of Hurricane Andrew slamming into the 
BACK East Coast with unbridled fury and almost yearly frequency, for 
108 d decade or more. Impossible? Try probable, says William Gray, 


the world’s leading hurricane prognosticator. According to Gray, 
a cycle of severe devastation is at hand. 


THe MAKING Or 
IMIULTIMEDIA 

AD ' 

These days, the process of creating а CD-ROM is part Silicon 
Valley and part Hollywood. Anyone who doubts the synergy 
need only meet Dr. Virgil Reality, a zany professor adept at 
bringing stuffy scientific principles to rib-tickling life, aided by 
| music ond movielike animation. 


Hurricane Alert 


Globe-Spanning 


Шор A new research installation is beaming powerful 


radio energy into the upper atmosphere. Officially, 
the project will explore conventional uses of the air 
waves, but a secret agenda has exotic military goals as 
well. Is the project safe? Some scientists question the wisdom 
of transmitting enormous amounts of energy into the iono- 
sphere without further discussion and study. 


QGioBE-SPANNING 
TELESCOPE 


ex 


82 

From Hawaii to the Caribbean, 10 radio telescopes form 

a giant eye on the sky that has already yielded the most 
compelling evidence yet for the existence of black holes. Per- 
forming as if it were a single 5,000-mileong observatory, the 
` отоу is a thousand times as powerful as the more celebrated 
| Hubble Space Telescope. 


84 | 
Our annual preview peers toward the year 2000 to chart the 
continuing course of automotive evolution, The next five years 
will bring stylistic distinction, increased electronic sophistication, 
and improvements in passive safety. We detail changes for car- 
makers from Acura to Volvo. 
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ATMOSPHERIC 
UNCERTAINTIES 


strange and little-known Pent- 
agon project called the High Fre- 
quency Active Auroral Research 
Project (HAARP) is now under con- 
struction in an isolated region of Al- 
aska. HAARP will employ huge anten- 
nas to direct intense beams of focused 
electromagnetic energy at the iono- 
sphere. Scientists envision the beam 
burning “holes” in the ionosphere and 


creating an artificial lens in the sky 
that could focus large bursts of electro- 
magnetic energy to higher altitudes. 
HAARP's purpose is a mystery. The 
project was cited as one of the "Top 10 
stories the media missed in 1994" by 
Project Censored, a nationwide survey 


of journalists. Its existence first sur- 
faced publicly in Alaska in 1993, when 
the FAA began instructing pilots to 
avoid HAARP’s electromagnetic radia- 
tion. According to author Mark 
Farmer, speculation about HAARP's 
purpose ranges from notions of govern- 
ment mind-control beams to UFO 
downlinks. In fact, documents obtained 
by POPULAR SCIENCE indicate that 
HAARP is a spooky mixture of high-en- 
ergy radio-physics employed for exotic 
military surveillance purposes. 


n June 5, Allison, the first hurri- 
cane of the season, hit the Gulf 
Coast and quickly churned down 
to a barely notable tropical storm. But 
according to Dr. William Gray, Allison 
may have been the opening bell on the 
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fiercest hurricane season in decades. 
Widely considered to be the preeminent 
expert on hurricane prognostication, 
Gray says that conditions and timing 
are right for a return to the highly 
active—and destructive—hurricane 
seasons of the 1950s and 1960s. This 
time, however, destruction could be far 
greater because we've overbuilt coastal 
areas from the Gulf of Mexico to Cape 
Cod. So if the combined effects of El 
Мійо in the Pacific and the rainfall 
cycles in Africa produce the storms 
Gray expects, this hurricane season 
could well be one of great destruction 
and tragedy. 


Di the weather may be only 


slightly trickier than reading the 
publics taste for entertainment. 
And when you throw in a healthy dose 
of fast-moving digital technology, 
you've really got a high-tech gamble. 
That's what Contributing Editor Chris 
O'Malley found when he went behind 
the scenes with the folks at a multime- 
dia software company to learn how a 
CD-ROM title is created. 

The Universe According to Vir- 
gil Reality will be on store 
shelves by the holidays. On your 
computer screen, you'll be guid- 
ed through sophisticated science 
concepts by a wacky animated 
character whose modus operan- 
di is humor and music. What 
O'Malley found in the produc- 
tion studios, however, was seri- 
ous digital business. And not all 
of it by the book. "It's clear that 
the road to convergence will be 
| lined with some fascinating 
scenery, if not always smooth pave- 
ment," comments O'Malley. 


оп the World Wide Web as part of 

the Electronic Newsstand (http:// 
www.enews.com/magazines/popsci). 
In addition to a selection of articles 
and products iua the current issue, 
youll find What's New Daily, which 
contains up-to-the-minute reports not 
found in our print edition. To come: 
interactive forums where you can 
communicate with guest speakers, 
talk to the editors, and chat with 
other readers. We welcome your input 
as we create this new version of 
POPULAR SCIENCE. 
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Gee There are brand names you know and trust for just about all of 
Mae ИМЯ) lifes necessities. But until now, no nationally known brand name for 
77-5, P lj M» remanufactured engines. 
x v inn But now, AC-Delco has put its brand on reman. You get a known 
and trusted name. A full line covering most makes and models. And 
a limited 24-month, 24,000-mile full parts and labor warranty, 
honored nationwide. 
ET Now when you get back on the road with a reman engine, you can 
4? have confidence you'll be driving all the way. 
ACDelco Engine Call 1-800-AC-DELCO for details. 


AC-DeLco. is Like BUYING TIME. 


TALK BACK 


Wis: I read the words “cashless so- 
ciety,’ а red flag went up [“E- 
Money,” July]. I'm sure Ronald Kane 
isn't joking when he states, “If we had 
our way, wed implant a chip behind 
everyone's ear in the maternity ward." 
I think the extra price of keeping 
those jangling coins and crinkled bills 
in my pocket is worth my peace of 
mind. Thanks anyway, Big Brother. 
Tim MeMahon 
Cincinnati, Ohio 


n “E-Money,” you quip, “Brother, can 
you spare a little stored value?" Yet 
no system is explained—or is even іп 
discussion—by which one individual 
can transfer electronic money to an- 
other without a go-between. This is 
just one of the reasons why commer- 
cial bank cards will not replace cur- 
rency and coin. I believe that commer- 
cial bank-card systems also will cost 
more, because of transaction fees. It 
would make more sense for the federal 
government to convert the physical 
cash system into an electronic one; ul- 
timately, only the government can de- 
clare electronic money legal tender. 
David R. Warwick 
Santa Rosa, Calif. 


ou missed the whole point of David 
Chaum’s untraceable DigiCash. 
Right now, all cash transactions are 
untraceable. You wonder why people 
should care if they’re not involved 
with money laundering or fraud? 
Here’s an answer: because as soon as 
all our transactions are being record- 
ed, more data will be available on our 
lifestyle, spending habits, and move- 
ments. Will this information be sold to 
advertisers’? Probably. Are we willing 
to give up the privacy of our citizens 

when there is an alternative? 
Johnnty@aol.com 


was disappointed to see David 

Chaum’s DigiCash relegated to a sin- 
gle paragraph near the end of the arti- 
cle, and that you dismissed it as “un- 
traceable cash” that “holds potential 
for money laundering and other 
fraud.” I find abhorrent the idea of a 
smart card that can track my expendi- 
tures and travels more effectively 
than my current credit report. Ameri- 
cans cry out in anger when President 
Clinton suggests a national health ID 


card; why then does anyone think a 
national cash debit card would get a 
better reaction? 
Pete Hartman 
pwhGbradley.bradley.edu 


к may not be the answer to 
every physical attribute in ani- 
mals. In “Attack of the Killer 
Sponges” [Oceanfronts, Мау], you 
state that, “The stagnant water in 
the cave makes filter feeding impossi- 
ble, so sponges that live there have 
developed” hooks to catch crus- 
taceans. But couldn’t the killer 
sponges have moved into the caves 
because they were already equipped 
with hooks? 
Mary Ford Washington 
Marshfield, Wis. 


AIRLINES Vs. TRAVELERS 


egaplanes” [April] are technical- 
ly fascinating, but the future 
they represent is not progress: 600- 
plus passengers per plane; same slow 
speed; bigger hassles at the gate; 
longer waits at baggage claim; fewer 
flights to choose from; and even more 
connections to fill megaplanes wait- 
ing at hubs! The future we travelers 
want is different: more flights, more 
seat room, expedited check-in and 
baggage claim, less air time, and few- 
er connections. 
Alan G. Morse 
Westerville, Ohio 


Privacy CONCERNS 


г response to а reader’s concerns 
Wabout potential privacy violations in 
Readers Talk Back [June], you state 
that "The government could record 
all our phone calls and faxes today. 
But the U.S. Constitution prevents 
these abuses." However, that Consti- 
tutional protection isn't in place for 
electronic-mail on the Internet—at 
least not in practice. In violation of 
the Fourth Amendment, the FBI's 
watchdog programs monitor random 
Internet e-mail messages. In addi- 
tion, some bills in Congress would 
prohibit the use of encryption tech- 
niques that the government cannot 
crack. Case in point: the Clipper Chip 
attempt. 
Andrew Hollamon 
Tucson, Ariz. 


Jour statement, “modern specula- 
tion holds that the [cave] artist 
didn't know what [woolly rhino's] feet 
looked like, since in nature they 
would have been hidden by grass,” is 
absurd [“Found: Wonders in a Secret 
Cave," June]. Just because the pic- 
tured rhinos have clubs or points as 
feet doesn't mean the artist didn't 
know what they looked like. At some 
point in his life, this cave artist could 
have stumbled across the carcass of a 
woolly rhino and had the opportunity 
to look at his feet. There must be 
some other reason. 
Matt Loiselle 
mloisell&mailhost.to.ford.com 


Quests Fon THe Boosum 


too had a “Quest for the Boojum” 
[July]. I found it—along with hun- 
dreds of other desert plants from 
around the world—at Boyce Thomp- 
son Southwestern Arboretum, which 
lies three miles west of Superior Ari- 
zona on Route U.S. 60. Now I'm look- 
ing for the Giant Agave. 
Ray Stasko 
Medina, Ohio 


Editors note: Douglas C. McInnis is 
the author of “Ditch Digger" [Science 
& Technology Newsfront, June]. 


Asx POPULAR SCIENCE 


e What is the fastest flying insect? 


e How does VCR Plus technology tape my 
TV programs? 


e What is an active suspension in automobiles? 


POPULAR SCIENCE will answer your science 
and technology questions in a new section 
fo premiere this year. 


Mail questions to: Ask Popular Science 
| Popular Science 
| 2 Park Ave. 

New York, NY 10016 
| E-mail (from any online service) to our 
| Internet address: 
| AskPopScit2aol.com 
| Or fax us at: (212) 481-8062 
Sorry, but due to volume, only letters chosen 
for publication can be acknowledged or 
answered. 


Address your letters to Readers Talk Back, POPULAR Science, 2 Park Ave., New York, N.Y. 10016; fax them to 212-481-8062; or send electronic mail 
to AskPopSci @ aol.com. The letters may be edited for space and clarity. Due to the volume of mail, we regret that we cannot answer unpublished letters. 
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frequency 


Micro 900ES: 
performance beyond 
traditional cordless 


convenience and clarity. 


over our new 
telephone 


900 MHz technology comes of 
age in the all new Micro 900ES 


Micro 900Es performs beyond traditional 
cordless convenience and clarity. By operating 
on the 900 MHz frequency, Micro 900Es provides 
extended range for better mobility. And exclusive Full- 
Dimensional Sound" delivers crystal clear audio quality 
using advanced analog technology and compander 
noise reduction. 


Of course, Micro 900Es complements these 
technical achievements with many unique features. 
Like a pocket-sized, flip-cover handset which makes it 
easy to place and receive calls. One-touch QuickDial" 
of any preprogrammed number you choose. And 
Auto-Talk when handset is removed from the base- 
there's no need to press any button, or open the flip 
cover. There's even sophisticated benefits like two- 
way paging from handset to baseset. Call timer. And 
20-number memory dial. 


Best of all, Micro 900Е5 lets you expand. 
Exclusive MultiLink" makes it easy to add additional 
handsets throughout the home or office - with no extra 
jacks required. Each handset can be personalized with 
most frequently dialed phone numbers for a specific 
household member. 

More than just a cordless telephone, 

Micro 9008s is an affordable communications center 
for $329.95. Call today for the name of a dealer near 
you, or to order: 

1-800-422-4448 USA 

1-800-268-3994 Canada 


BEL-TRONICS LIMITED' 


Leadership through Innovation and Technology? 
*Not affiliated with any former BELL system entity 

Micro gooEs, QuickDial and MultiLink are trademarks of BEL-TRONICS LIMITED. 
Full-Dimensional Sound is a registered trademark of BEL- TRONICS LIMITED. 

Patents Pending. 
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DOING WHAT'S RIGHT FOR NATURAL RESOURCE 


wr Y: ^ M 
Dmm x Lo 


A Nationwide Block Party—A nd You're Invited 


owing the lawn. Weeding the garden. Ameri- 


ф | Li 
cans maintain the natural resources sur- 


rounding them every day. On a September af- 
ternoon, you might see dozens of neighbors outdoors, 
sprucing up their backyards. Now imagine thousands of 


clare PLAD an annual event. 
“Caring for our public lands 
is a big responsibility, especial- 
ly when you consider that they 
comprise more than one-third 
of the United States,” said 
Pandolfi. “These lands, 
where the outdoor recre- 


volunteers joining forces to re- 
store the 650 million acres of 
public lands that make up the 
nation's backyard. This is 
just what will occur on 
September 30 when 
Times Mirror Maga- 
zines (TMM) pre- 
sents the second annu- 
al Public Lands 
Appreciation Day 


ation we cover in 
our magazines 
takes place, 


(PLAD). are badly in 
On July 30, need of 

1994, more than maintenance 

700 PLAD volun- and repair. 


PLA р 
great oppor- 
PUBLIC LANDS APPRECIATION DAY tunity for 
Americans to 
volunteer their time and talents 
to help address this need.” 


The cost of repairs needed to 


teers turned out 
at two Bureau of 
Land Manage- 
ment pilot sites 
to build new hiking trails in the 
Red Rock Canyon National Con- 
servation Area in Nevada and 
complete 13 projects along Cache 
Creek in northern California. 


restore our public lands is esti- 
mated at $6.4 billion, for which 
volunteer work can greatly com- 
pensate. So this year TMM and 
the BLM have partnered with the 
U.S. Forest Service, the U.S. Army 


“The volunteers who turned 
out contributed thousands of 
hours of time and labor for 
restoration work that the BLM 
could not otherwise have accom- 
plished,” said BLM Director Mike 
Dombeck. The overwhelming suc- 
cess of PLAD 1994 prompted 
Dombeck and Francis Pandolfi, 
TMM's President and CEO, to de- 
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Sportsman, SKI "неч Skiing ! М: 
Тһе Sporting News and Yachting. 
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Corps of Engineers, the U.S. Fish 
and Wildlife Service, and the Na- 
tional Park Service to tackle nat- 
ural resource restoration by host- 
ing PLAD events at 18 locations 
in 15 states. 

Events will include sites in or 
near these locations: Anchorage, 
Alaska; Tucson, Ariz.; Redding, 
Los Angeles, and San Diego, Calif. 
Denver, Colo; Hartford, Conn; | 
Atlanta, Ga.; Baltimore and Cam- 
bridge, Md.; Oxford, Mass.; Las 
Vegas, Nev.; Queens, М.Ү.; Taos, 
N.M.; Russell Springs, Ку. San 
Antonio, Tex.; Salt Lake City, Ut.; 
and Lorton, Va. 

PLAD volunteers will tackle 
a number of projects, building 
trails, revegetating stream banks, 
cleaning up beaches, repairing 
watersheds, replenishing 
wildlife habitat, and rebuilding 
docks. 

McDonald's will join other 
corporate co-sponsors to support 
this year's PLAD activities by do- 
nating the tools needed to get the 
work done and food and bever- 
ages to keep volunteers going. 

New to the program this year 
is Times Mirror's recently 
launched cable network, The 
Outdoor Life Channel. The 
Channel will broadcast live from 
four sites. 

If you'd like to become a 
PLAD volunteer, contact the 
TMM Conservation Council, 915 
15th Street, NW, Suite 250, 
Washington, D.C. 20005. 


We've been part of this picture for over 80: years. “ 
L.L. Bean has been providing well-made clothing has 216 pages of men’s and womens et. o * 
and gear for families that love the outdoors ever outdoor gear, home furnishings, and durable Ыйга 
since L.L. himself created the first Maine Hunting clothes—all honestly priced, 100% guaranteed, and — 
Shoe' back in 1912. Our new 1995 Fall catalog delivered quickly by Federal Express. 


Call for your Free L.L. Bean catalog. |_| Please send me my FREE L.L. Bean Fall catalog. 


1-800-985-2326 


Name 
LL# 4402190 
| Add Apt. 
L.L.Bean’ 
ө س‎ I, 
Casco Street, Freeport, ME 04033 


Clip and mail to: L.L. Bean Fall catalog, Casco Street, Freeport, ME 04033 


© 1995 L.L. Bean, Inc. 4402180 


Tightening a chain saw’s chain has 

been a tedious screwdriver-and-wrench job. 
The Stihl 023C is the first chain saw that has a 

chain you can adjust without tools. You just twist the 

large lever in the center of the sprocket cover and then ad- 
just the chain tension by turning the wheel at the top of the tool. 
Price: about $400. Stihl Inc., Box 2015, Virginia Beach VA 23452-2015. 


ULTRA 
ADJUSTABILITY 
A built-in pump that inflates the backrest | 
to hug the curve of your spine is 
only one reason BodyBilt touts 
its line of chairs, soon to be 
available to general con- 

| sumers, as the most ad 

7 justable on the market. Thou- 

sands of variations among 

arm rests, seats, backs, options, 
and settings help approximate 
the natural, stress-free pos- 

A ture the body assumes at 
à zero gravity. Price: $895 
^ to about $2,500. Body- ! 
Bilt Seating, One 

BodyBilt Place, Nava- 

sota IX 77868. 


SIMU LATOR | 


The workout routine for mem- 
bers of Reebok’s Sports Club in 
New York City may include ski- 
ing and snowboarding on 0 
simulation machine with a re- 
volving belt that can be made 
to surge, roll away, Sway, Ж Ra = 
pitch, heave, and yaw. These | Mil ЭИ 7" 
synchronized movements are М4 EN. SU 
programmed to help you fol- 
low images of a top Vail ski in- NE 

structor that are projected off a laser disc onto a em television screen. MetroSki 
Simulations, 555 W. Georgia St., Vancouver, B.C. V6B 175, Canada. 


ON-THE-GO CD-ROM 


At 1.5 pounds, the CyberManCD connects through a PC Card slot to 
provide notebook-computer users with a double-speed CD-ROM 
drive and builtin 16-bit wavetable sound card. The MPC-2-certi- 
fied drive overcomes the problems of slower parallel port CD- 
ROM drives or an insufficient number of slots to ac- 
commodate both an external drive and a 
sound card. Price: 5500 (model CM2-SB А 
with Labtec headphones); $350 E м 
(model CM2-SX, without sound Ж 
cord). They're from Connectivity А 
Systems in Chandler, Arizona. " 4 
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A FIN IDEA 
| Frustrated by the performance of conventional swim 
fins on the monster waves of Newport Beach, Califor- 
nia, body-surfer John Wagner created the Wave Stalker. 

Though the prototype's blades are smaller than most, Wagner says the 
unique design increases agility and thrust, and decreases leg fatigue. Another mod- 
el, named the Mantaray, is specifically for scuba diving. JLW Designs, 1331 Oak- 
dole Ave, El Cajon CA 92021. 


CONTROL ROOM Ш 
renee care 7 


B-DAY 
TT Forget about a birthday or 
I =) anniversary until the last 
= minute? You can still send a 
colorful greeting on time— 
| | an interactive cord that ar- 
“|| rives via e-mail. The 900K 
zx file created by Animated 
<  — Greetings Workshop contains 
graphics, voice, and music m along with a small program that runs the card ap- 
plication on the recipient's Windows PC. Price: $30. Software Associates, 16633 
Ventura Blvd., Suite 1210, Encino CA 91436. 


PI 
į ү Б 
| | Humer _ 
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| Brai n Teasers | m. i eis 


Boeing Sikorsky's prototype RAH-66 Comanche i is a stealthy scoutattack heli- 
copter that the Army wants to begin buying in 2005, if testing is successtul. 
Nightvision gear will let the two-person crew fly reconnaissance missions 
near ground level in the dark. Angular shaping minimizes radar reflec- 

tions, while an engine-heat suppressor reduces visibility to infrared sen- 

sors. A bearingless main rotor hub has blades shaped for quietness. 

First flight is scheduled for November. 


BAGLESS VACUUM 


Turn on а conventional vacuum, and dirt soon begins 
to block its bag pores, reducing suction. The Dual — 
Cyclone, a bagless | machine, avoids this problem. | / 
Air whirls in an “outer cyclone” at 200 mph, 
spinning out large debris that sink to the vacu- 
um's casing bottom. An “inner cyclone” ac- 
celerates air їо 800 mph—temoving even 
cigarette-smoke-size particles. Price: about 
$320. Dyson, Bumpers Way, Bumpers 
Farm Industrial Estate, Chippenham, 
Wiltshire SN14 6LH, England. 


WHEELS For 007 
James Bond gets curvaceous new wheels in the upcoming film _ 
Goldeneye, scheduled to be released this fall. But you can drive the 
car, too: Agent 0075 two-seater is the long-awaited BMW Roadster 
that begins production in early 1996 at the company's first U.S. as- 
sembly plant in Spartanburg, South Carolina. The rear-drive convert- 
ible will be powered by a 1.84iter 140-horsepower four-cylinder enr 
gine and be offered with either a five-speed manual or an automatic 
transmission. Price is not yet set. 
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4 | 
third 
diman5ion 
4 
1004 
dimansion. 
Was Thid thair intantion? 
10 crash mY dimansion? 
I STePPed into The invention 
and heard 2 voice Say, 


Tun if On virtual М 
f b-p 44% fot a Bp world. 


El 


Virtual Bey is a portable 32-bit 3-р game system, fedora s. linear array % ; 
digital stereo Sound, two high-resolution visual ene And 43 gro 
immerse you in The game. Coming scon-sterec headphones and Саш 
cable for head-to-head action. 
‘Turn it on and experience the 


difference a dimension can make. 


The Audi S6 Wagon's 227-horsepower turbocharged 2.2-iter five-cylinder engine, 
five-speed manual transmission, and permanently engaged all-wheel drive deliver 
sports-car performance: 0-to-60 acceleration takes only 6.6 seconds. Оп a more 

practical side, the wagon offers 33.9 cubic feet of cargo space with the rear seat 
up and 65.5 cubic feet with it folded down. Price: $47,940. 


CITY-TOUGH CAB 


In the scifi film Judge Dredd, only armored cars like 
this City Cab will withstand the lawless roads of the 
year 2139. A total of 31 driveable City Cabs were 
built, based on the Land Rover 101 Forward Control, 
the 4WD model used mainly by the military. With 0 
3.5-iter 180-horsepower V8, the taxi carries six pas- 
sengers in a highly protected cell. Land Rover, Lode 
Lane, Solihul B92 8NW, England. 
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POWER ТҮКЕ ` 
Stay light ond mobile with Mainy, a power supply and battery 
m Charger that fits in the palm of your hand. By using higher 
ШЫ» frequencies, Austrian manufacturer Egston managed їо 
miniaturize the transformer. There are 6- and 1 2-watt 
types of the Euro-plug-size power supply, as well as a 
version that can be mounted on a printed circuit board. 
Available this summer, Mainy should cost about $205. 
Egston, Grafenburger Strasse 37, 37 30 Eggenburg, Austria. 
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Ed 


. tegrinds the cases to make new 


RECYCLED TAPE 


For years, Sears has replaced any dam- 
aged Craftsman product—including tape 
measures —with a new one. Now the 
Recycled Locking Tape from Sears 
makes new use of those old materials. 
Evans Rule Co. of North Charleston, 
South Carolina, dismantles the units, 


ones, reconditions the internal parts, 
and adds a new l-nch-wide, 
25-footong steel tape. 

Price: about $5. 


TREETOP 
VIEW 


A gondola suspended from this 260- 
foot-tall crane gives forest researchers 
а close-up look at the tops of trees— 
where budding, photosynthesis, car- 
bon dioxide absorption, and moisture 
evaporation occur. Able to reach near- 
ly six acres of forest canopy, the 
crane is safer and easier to use than 
ropes or platforms. It's installed in the 
Gifford Pinchot National Forest in 
southwest Washington. 


Рет Introducing 
Nature's Do— gO 
Cold Series Fruit of the Loom 


Gold Series 


Premium fruit you eat. cs Premium FRUIT you wear. 
Tastes great. Fits great. 
Naturally refreshing. Naturally cool 
and comfortable cotton. 


Found in trees. Found in those big stores 
where you buy everything. 


Can be made into pie. 


== 


e 


TX zi 
Tree =e - 
pm T MEE: 
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©1995 Fruit of the Loom, Inc. 


DOCKING 
ASSISTANT 


Pertect docking in choppy water is 
easier with Help-U-Dock. The sys- 
tem of heavy-duty spring-loaded 
arms captures and guides your 
boat into its slip despite high 
winds, wakes from your fellow 
boaters, and other disturbances. 
Each arm supports 13,000 
pounds. Price: $1,800 to $2,000. 
Advanced Marine rep. Old 
Crow Canyon Dr., Bldg. 12, Suite . 
200, San Ramon CA 94583. 


LU 


Smart electronics in a Mercedes-Benz five-speed automatic interpret driving condi- Air VIDEO 


fions and sense the driver’s wishes to vary shift points. Thus the transmission holds No more hooking up cables—or even taking the Hi8 tape 
the same intermediate ratio on corners and hill descents, preventing sudden gear out of the camera—to see your videos. With the Hitachi 
changes. A second reverse gear has a long ratio, for maneuvering on ice. Standard VNH181A camcorder's Optical Link technology, a builtin 
on the Mercedes S 600 coupe, it is slated for other models as well. Mercedes-Benz | infrared transmitter beams videos to your TV via an in 
of North America Inc., Box 350, Montvale NJ 07645-2238. frared receptor. To view your tapes, just place 
the camcorder within 10 feet of the 
receiver, and hit play. 
List: $2,099. 


PHOTO 
FINISH 


If the thought of hand-sanding | 
complex shapes like десого- |” 
tive molding makes your fin- 
gers seem to burn, the 
#9444 Profile Sander Kit of- 
fers a power solution. The 
1.8-отреге sander comes 
with 17 rubberized profiles to 
finish a surface with 6,000 
Q.8-inch imine strokes per 
minute. You can trim the pro- 
files for specific jobs. Price: about $157. Porter-Cable Corp., 
4825 Hwy. 45 N., Box 2468, Jackson ІМ 38302-2468. 


The Lamborghini Cala coupe is a research prototype from famed maker ItalDesign. It packs a 400-horsepower 3.9-iter V10 engine mid-mounted behind the 2+2 cockpit, 


driving the back wheels through a six-speed gearbox integrated in the engine crankcase. The wedge-shaped body has carbon-fiber outer panels bonded to an aluminum 
space frame. ItalDesign SpA, Via Achille Grandi 11, 10024 Moncalieri (Torino), Italy. 
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Where's all 
the extra space? 
Everywhere. It's the sum 
total of conversations with 
some of our 2 million 
owners about the things 
they wanted in the new 
Caravan, and where they 
wanted them. 


Sound deadening 


technology like expandable 
baffling helps make this the 


quietest Caravan ever. 


Room for luggage, room for 
everything. With our unique 


Easy Out Roller Seats™, 
removing the two benches 
is a snap. 


cupholders anc 


4 more cubic feet 
9 nooks, niches, 


~ conveniences, 


cubbyholes, 


Adjustable turning loops 
make seat belts 
comfortable for just 
about everybody. 


The new Caravan ever 

offers a 12-volt outlei 
near the rear hatch tc 
plug things into. 


comfort, 


Cargo room. 


Whig 
x HM 5 
; 


Gloves, maps, and such 
414 7777 can go in Caravan's tilt-out 
e. glove box. Апа you can keep 
| еды your umbrella handy іп the 

A coin holder in the available front door molded 
instrument panel pockets, which have been 

holds nearly $5 made even bigger. 
in rattle-free | Fh 

change. 


Caravan's 3.6" of 


— With 12 convenient 2% 
storage compart- additional width Nae гей y wa 
ments, grabbing a provides more shoulder "a UR CET UT in A 
tissue is not an issue. and hip room for all ты TES 


seating positions. 


5. Beneath the 
q front pas- 


E adjustable, 
= with 8" of 
travel) there's a 
lockable compartment that's big 
enough to hold a purse. 


You can fit & pairs of skis 
or 28 2x4s under in seats 
of the new „река 


Caravan. 
pe 


As an option, you can fold the 
seats flat. And in our Grand 
Caravan, уои can carry a 4x8 
sheet of plywood with the 
liftgate closed. 


umm Youllfinduptol4 ME 
EN cupholders within easy В 
a- reach. The two in the 


X center console are 
N ingeniously adjustable to 
“М hold 20 different sizes. 
уа Even Big Gulps®, juice 
— boxes and your 


favorite cup from home. 


The new Grand Caravan offers 
air conditioning units for the front | | | 
апа rear passengers — powerful enough F | | 


to cool а 1,500 square foot house. The New Dodge Саг avan | 


We think you'll agree, we thought of everything. But if you can think of anything else you'd 
like to know, call 1-800-4-A-DODGE. And we'll send you all kinds of information. 


The New Dodge Caravan 


Just as original as the original. 


Alwavs wear vour seat belt. 


Big Gulp is a registered trademark of The Southland Corporation. Paper contains ten percent recycled material €» 


AFFORDABLE TWO-SEATER 

Fiat is set to challenge the Mazda MX-5 with the Barchetta ("little boat" in Italian). It's a 12.8-foot 
| - two-seater based on the Fiat Punto hatchback chassis, with a transverse, 1,747-cc 130-horsepower 
engine driving the front wheels. At 2,335 pounds, the Barchetta rolls from 0 to 62 mph in 8.9 seconds, top- 
ping out at 124 mph. Fiat Auto SpA, Corso Marconi 10, 10125 Torino, Italy. Price: about $24,000. 


Ше 
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With two VCR models, you can replace, say, each three-minute block of commer- 
cials recorded during a TV program with a 12-second blue screen. Alternatively, you 
can watch the commercials zip by, and the VCR will automatically return to normal 
playback after each break. The Commercia Free circuit, which looks for such cues 
as black screens, maps the location of commercials on a two-hour tape. It’s feo- 
tured on RCA’s four-head stereo VR678HF (S499) and mono VR542 ($399). 


SIX-IN-ONE WRENCH 


No more cluttering up your garage with single-purpose cap wrenches: The patented 
6 Wrenches in 1 oiHilter wrench has six separate rings in its body, each one spe- 
cially designed to match a brand and size of oil filter. The compact wrench is made 
of durable fiberglass-reinforced nylon. AmeriPro Industries, Вох 723, Dallas TX 
75221-0723. Price: about $4.75. 


GLITZ MAKER 


Need a little more neon in your life? 
Just screw the Starglo light bulb from 
Koolglo Industries into a standard 
socket and your office, kitchen, or 
bedroom will shine like a roadside din- 
er. Available in amber, red, blue, pink, 
green, and purple—plus a Flow-glo 
version that alternates between pink Want a warm meal on the spot? Just add 
and amber. Price: $40 (Starglo); $60 | water to HeaterMeal's pad to warm your 
(Flow-glo). Koolglo Industries, 33-B chow in about 14 minutes. The water starts a heat-producing chemical reaction in 
Dubon Ct., Farmingdale NY 11735. the magnesium, iron filings, and salt in the pad. The meals, which need no refriger- 
ation, include a packet of water, plastic utensils, napkin, even salt and pepper. 
Originally developed for the military, HeaterMeals cost about $4.50. HeaterMeal, 
311 Northland Blvd., Cincinnati OH 45246. 
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CARTRIDGE 

Nintendo's Ultra 64 prototype promises next-generation 
technology in video games costing less than $250. A latecom- = 
er to the highspeed 3-D graphics videogame market (now led by Sega Sat 
ип and Sony Playstation), Nintendo's cartridge-based system will debut in Japan in 
November and reach the United States in April 1996. 


Believed to be the largest all-glass building in the world, this entrance pavilion 
to Britain's Broadfield House Glass Museum measures 36 feet long, 19 - 

feet wide, and 117^ feet high. The award-winning atrium was 
designed by the British firm Design Antenna from glass 
laminated with a strength-enhancing plastic 
resin (it could crack if struck, but won't 
shatter). Silicon adhesive bonds wall and 
root panels to glass support 

columns and beams. 


Mitsubishi Carisma is a Japanese-Swedish joint venture made in the Netherlands, as 
well as a precursor of the new Volvo 600-Series cars to be launched this month. The 
14.5-foot hatchback five-seater has frontdrive 89-, 114-, or 138-horsepower en- 
gines. About 85 percent of the Carisma is made in Europe, with engines and gearbox- 
es from Japan. Price starts at about $19,200. Mitsubishi Motors America, Detroit 
Head Center, 3000 Town Center, Suite 1960, Southfield MI 48075. 


VERSATILE 
BOOM 
BOX 


Analog and digital mu- 
sic lovers can get all 
their formats under 
the same handle 

with Sanyo's portable 
MDC-2000. It has a | 
cassette recorder/play- = 


PEN-SIZE SCANNER compact disc ployer, 


and Mini Disc recorder /player. One- 


Instead of keying in small bits of information into documents or spreadsheets, touch synchronized dubbing simplifies recording to a 

you can scan them in with the DataPen. The size of a fat highlighter, the device cassette from a CD. A record-editing feature lets you tailor the or- 
has optical character-recognition software to record about 100 characters per der of tracks made from a CD to an MD. Also included: AM/FM 
minute. Price: $400 (Windows version), $435 (Macintosh). 1.8.1.5. America, tuner, dual cone speakers, spectrum analyzer, and remote. 
1600 N.W. Boca Raton Blvd., Suite 20, Boca Raton FL 33432. Price: about $1,000. 
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Pores REPLACE PIGS AS LOCAL CURRENCY. 
COMPUTERS REPLACE LOOMS AS LOCAL TOOLS. 
FROM ECUADOR TO SINGAPORE, GABON TO INDONESIA, 


EXPLORE THE CONTRADICTIONS OF LIFE ON THE LINE. 


EXPLORE YOUR WORLD 


ОК! КАК HORLO PREMIERE 


SUNDAY, AUGUST 27 * 9-11 PM ET/PT 


Special Encore Presentation • Monday, September 4» 9-11РМ ЕТ/РТ 


JIM McNEILL 


= 
a= 


— AIR TANK 
AIR 
COMPRESSOR 


SECURITY SCREEN 
The clerk at the store counter appears unguarded. But when a would-be burglar ap- 
pears, the Safetell Rising Security Screen from Security Corp. of Royal Oak, Michi- 
gan, zooms up nearinstantly at the touch of a button. When the air-powered bullet- 
resistant carbon-steel screen ascends, it also triggers an alarm 10 alert police. Price: 
about 10 to 15 percent higher than standard acrylic security panels. 


AIR TANK 
BMW's Steptronic flick-shift transmission offers five-speed no-clutch convenience. If 
you're in fifth gear and want to downshift to pass, for example, you could flick the 
control lever back once for fourth, then once again for third. Governing electronics 
prevent the engine from over-revving. The Steptronic is available on the BMW 850 
CSi, which will soon be joined by 7-, 5-, and 3-series automatics. 


m. 


TURNABOUT PICKUP 

This fall, American Isuzu Motors is distributing the new Hombre 
light pickup, a re-skinned version of GM's S-series compact 
pickups, built in a General Motors plant in Shreveport, 
Louisiana. Powered by a 2.2iter engine, the |" = 
Hombre comes with regular cab, stan- БЕ... ан к 0m 
dard bed, and two-wheel drive. ЖЕ. — SE 
Isuzu got its start in the United 6” | — жайын 

States by supplying compact к” 
pickups to Chevrolet; the Hom- | 
bre reverses the relationship. 


Among satellite dishes, the Future | is 
a dishette. With a surface only about 
the size of four family-size candy 
bars, this flat satellite antenna is as 
efficient as the conventional parabola 
antenna. A difference: It has copper 


отето еее осот | LESS-STRAIN GAME 


the incoming electromagnetic waves Racquetball power shots can strain the wrist or elbow. Handball can be easier on 


focusing on the signal. Galaxis Ver- the arm, but harder on the palm. Smacketball, played two-handed with protective 
| triebsgesellschaft, Steinmetzstrasse graphite paddles you attach to your hands with Velcro, is an alternative right in-be- 
| 7, 23556 Lübeck, Germany. Price: tween. The open-palm stroke requires less wrist snap, and because there’s no rac- 
| about $296 (dish alone), $518 quet to extend, you may get a better workout chasing the ball. Price: $55. KJA 
| (dish and receiver). Inc., Box 247, Chester Heights PA 19017. 
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Patented 
Acoustimass’ bass 
module. Helps make 
a 60-ton runaway 
train sound like, 
well, a 60-ton run- 
away train. Hides 


out of view. 


So simple it 

comes in one 
box. Within 
minutes you'll 


be enjoying your 
favorite movies and 
Mowvie theater drama, music more than ever. 
concert hall excite- 
ment. vus a Remote with real 
sound from = control. Automatically 
Virtually Invisible* sets to surround sound 
cube speakers for for movies and TV, or 
left, center, right, two-channel stereo for 
and rear channels. music. Works right 
| n a 
Each about 6" high. Lifestyle" music center replaces through walls. 


an entire rack of components. 
Includes built-in CD player and 
AM/FM tuner. Technology 
inside, simplicity outside. 


eS Ra AF premier HIER 


“You might call this product ‘home theater in a box,’ because everything ts included and carefully thought 
out.... The performance is awesome, and system operation is very intuitive." - Home Theater Technology 


The challenge was clear. Develop the best sounding, easiest to use home theater system ever. The result 
is the Lifestyle" 12 system. Smaller. More convenient. With the kind of dramatic, lifelike performance 


you expect from the most respected name in sound. But hearing is believing, so call for dealers near you, 


1-800-444-BOSE ext. 582. 
ШУ -// £7 = 
Better sound through research. 


©1995 Bose Согрогапоп [N95708 


With -— flexible microfins for the dien diminqem 


“4 Gillette offers you SensorExcel;” 
=| the next revolution in shaving 
= closeness. 


can shave you closer, with 
] more comfort. 
SensorExcel's responsive 


We started with Sensor 5 Flexgrip™ handle and unique 
1 spring-mounted twin blades that se pivoting action give you 
adjust to your face. superior molec and control. 
Then we developed a remarkable innova- The result is the closest, most comfort- 


tion called microfins and placed them ahead able shave you've ever experienced. 
of the blades. These soft flexible fins gently Get Gillette SensorExcel. And get closer 
stretch your skin, causing your beard than ever before. 

| ___ Gillette 


fo spring upward so the blades g 
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in Your FACE 


Ш y mother told me that what's 
inside a person is what makes 


them special. She was right: 
, Every person's body has a unique ar- 
rangement of veins and arteries. 

Is this uniqueness of any practical 
value? Indeed: А security system con- 
sisting of an infrared camera and a 
computer is now using the heat pat- 
terns emitted by facial blood vessels to 
identify people quickly and precisely. 

Developed by Technology Recogni- 
tion Systems of Alexandria, Virginia, 
the system's camera takes a picture of 
the heat radiating from a person's face. 
The computer then compares this pic- 
ture, called a thermogram, with an 
earlier image stored in its memory. 

To access a high-security area, a us- 
er would punch in a code number be- 
fore posing for the camera. This code 


j | n М = i i r Š Ға! r* Г 
41 L ` ا‎ = ig | К ү ` 
ALT A с 0 Lv | 


= - 


Reauy Ор Art 


adiocarbon dating shows that some of 
Roos detailed images discovered 

| year in the Chauvet cave near Vol- 
lon-Pont-d'Arc, France, are more than | 
30,000 years old. That makes them the 
oldest known paintings in the world. The 
previous record-holder, an outline of a hu- 
man hand found in another French cave, is 
27,110 years old. 

Researchers once thought that painting 
began with simple works like the hand out- 
line, and improved over time. But the Chau- 
vet paintings prove that even in the Stone 
Age, some artists had masterful skills. 
` Since the initial expedition into the cave 
["Found: Wonders in a Secret Cave," June], 
researchers have discovered a new chamber 
containing 0 drawing of a creature 
that is part man, part bison. Archaeologists 
call it the Sorcerer.——AMariette DiChristina 


TECHNOLOGY RECOGNITION SYSTEMS 


A security system takes pictures of the heat 
radiating from blood vessels. Every person’s 
face has a unique pattern. 


would enable the computer to imme- 
diately retrieve the person’s stored 


thermogram for comparison. 


According to company president 
David Evans, the system is accurate 
enough to distinguish even between 
identical twins, whose facial vascular 
systems differ slightly. The computer’s 
image-recognition software concen- 
trates on five areas around the eyes 
and forehead. Other parts of the face, 
such as the nose and ears, are more af- 
fected by changes in air temperature. 

Facial thermograms are immune to 
changes in body temperature caused 
by extreme weather conditions or a 
fever. “The whole face warms up,” says 
Evans, “but the patterns of radiation 
remain the same.” Nor can the comput- 
er be fooled by changes in facial expres- 
sion or even plastic surgery, which does 
not normally alter major blood vessels 
in the face. 

Some cooperation is required from 
the user. The camera must have a 
straight-on view of the face, and eye- 
glasses must be removed. 

Future refinements will enable the 
system to recognize faces from a vari- 
ety of distances and angles. Someday, 
says Evans, the system might use your 
“face print” to unlock the door auto- 
matically as you approach your house. 


—Judith Anne Gunther 
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generates electricity when stretched by ocean waves. 


ENERGY 


Wave POWER 


new type of generator uses the 
mechanical energy of ocean 


waves and currents to produce 
electricity. With few moving parts, the 
“hydropiezoelectric” generator offers a 
simple way to extract power from an 
enormous source of renewable energy. 

Developed by Ocean Power Technolo- 
gies of Princeton, New Jersey, the gen- 
erator is a slender panel tethered be- 


mex 


T SEES PET : ee E 1 
Tethered between a float and an anchor, a piezoelectric panel 


tween a float and an anchor. 
Early models of the panel are 
50 feet long, about an inch 
thick, and a foot wide, and 
consist of 50 to 100 thin 
sheets of a plastic called 
polyvinylidene fluoride, or 
PVDF. As the float rises and 
falls, the panel is alternately 
stretched and released. 
PVDF is a piezoelectric ma- 
terial: It generates electricity 
when pressure is applied. 
Within the material, which is 
polarized during processing, 
individual molecules are a- 
ligned in a crystalline struc- 
ture. As waves stretch the 
material, the pressure dis- 
places some of the molecules, 
causing positive and negative 
electrical charges to appear 
on opposite sides of the panel. 
Electrodes attached to the 
panel capture the charges. 
The electricity is stored in 
batteries or transmitted to 
shore by underwater cable. 
Small hydropiezoelectric 
generators could provide 
power for navigation, sonar, 
and weather buoys. An in- 
termediate size is designed 
for offshore oil platforms 
and lighthouses. Large versions 
could generate power for electric util- 
ities. According to company vice pres- 


ident Charles Dunleavy, an array of 


generators covering five square kilo- 
meters could supply electricity for 
250,000 people at a cost of one to 
three cents per kilowatt-hour—less 
expensive than electricity produced 
from fossil fuels. 

The company plans to deploy a pro- 
totype this winter in the Gulf of Mexi- 
co. It will replace a diesel generator on 
an oil platform.—Carol Brighton 


American Physical Society con | tween a specific type of cancer 
PHYSICS cluded that scientific reviews and a specific level of exposure 
“show no consistent, significant has emerged. 
VERDICT: link between cancer and power Robert Park, a spokesman 
Nor Guilty line fields... No plausible bio ог the American Physical Soci- 


A forried that high-volt- 
age power lines in 
your backyard might 


give your kids cancer? You 


should not fear, according to 


the largest professional associ- 

ation of American physicists. 
In a highly unusual one-page 

statement, the 43,000-member 


physical mechanisms for the 
systematic initiation or promo- 
tion of cancer by these power 
line fields have been identified." 
Over the last decade, epi- 
demiological studies have re- 
ported a correlation between 
electromagnetic fields and an 
elevated incidence of cancer. 
However, no clear pattern be- 
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ety, says its members decided 
to act because they saw anxi- 
ety growing and property val- 
ues shrinking, even as the sci- 
entific evidence for a link 
between cancer and power 
lines declined. "It's amazing 
how many people are pan- 
icked by this," says Park. 
—Robert Langreth 


STUART F. BROWN 


OPTICS 
Giant BiNOX 


he house shivered slightly—as it 
does during a mild earthquake— 
when a scowling deliveryman 
from United Parcel Service deposited 
a carton onto the porch. It bore a 
“more than 80 lbs.” sticker. Inside, 
Cyrillic lettering identified the con- 
tents: Observation Binocular PNB-1. 

The name is short for Pogranichny 
Nabludatelny Binokl, or Border Obser- 
vation Binocular. The workers who as- 
sembled it at Russia’s Novosibirsk In- 
strument Making Plant wisely chose 
not to include a neck strap, an accesso- 
ry that could easily lead to strangula- 
tion. At 43 pounds, the binocular is 
strictly intended for mounting on a 
hefty tripod or a ship's railing. 

The 110-millimeter objective lenses 
admit lots of light, providing excellent 
image brightness and depth percep- 
tion under low-light conditions. The 
ability to spot a pair of silent heli- 
copters hovering about two miles 
away in the dim twilight during a re- 
cent military exercise in Roswell, New 
Mexico, impressed me to no end. 

The overall construction of the 
PNB-1 is sturdy and rough, as with 
many things Russian, though real 
craftsmanship is invested in the sharp 
15X magnification optics. So what ac- 
counts for the rest of those “more than 
80 lbs.” on the shipping label? A soul- 
ful Baltic birch plywood chest, which | 
supports the mammoth peepers in 
felt-padded cradles secured by steel 
bars and wing nuts. 

It’s not difficult for Americans with 
ready cash to get their hands on these 
Russian optics. A San Diego firm, 
Moonlight Products, sells the binocular 
for $2,495.—Stuart Е Brown 
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Майе for Russian border guards, this massive 
binocular doesn’t come with a neck strap. 


THE REVOLUTIONARY TROY-BILT? CHIPPER/VAC! 
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a Shredding Blades ' 
| instantly REDUCE debris 
bu with 560 bites per second. 
Introducing the Amazing Backed b Exclusive 
TROY-BILT* Chipper/Vac! 7-Year Warranty! 


The TROY-BILT® Chipper/Vac 
revolutionizes yard care by eliminating 
raking, hauling and bundling yard 
debris! You simply walk behind the 
Chipper/Vac as it picks up, shreds and 
bags leaves, sticks and yard debris! 
Plus, the chipper reduces branches up 
to 3/4" thick into tiny chips - no more 
time consuming breaking or bundling! 


The New TROY-BILT® Chipper/ Vac is 
built to last, covered by an exclusive /- 
Year Warranty against defects in 
workmanship and materials. (Engines 
warranted separately for 5 years.) For 
a free copy of the warranty, please 
write to the address below. 


FREE CATALOG! CALL TOLL-FREE: 


1-800-453-1400 


REDUCE leaves and other yard debris for Dept. 486 | 

easy disposal...or use as free mulch! | TROY-BILT Mfg. Co. Dept. A4863 | 
I | 102па St. and 9th Ave. 

| Leaves DISAPPEAR! | Тгоу, М.Ү. 12180 
27% Fall leaves that once filled 10 yard | 2 YES! Please rush me facts on the all new 
ЗЕ bags now fill just 1...because the | TROY-BILT* Chipper/Vac line... including | 
, Chipper/Vac shreds & reduces them fs Catalog, REI. EASY PAY ГҮР | 
y 10-to-1. Leaves, brush, branches and | 9^9 Your Current viter | 
ae | | cl | Name l 
T ad much more...are reduced quickly, аам 
маи easily, for recycling as landscaping Ame Lc | 
E ra mulch or simple disposal. l City | 
SE ҚЫҚ УЫ ДЕН Pex!) gw -1/4 | ҚЫША АИИ есіле мсек тете = 
More Rakin › Hauling, Bundli g! Americas Backyard Legend Also Available in Canada © 1995 Garden Way Inc. 
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AVIATION 
SHAVING TRAVEL TIME 


ant to cut your flight time by 
as much as 20 percent? Ex- 
perts say it could happen if air 
traffic controllers begin adopting a 
concept called “free flight.” 

In the current system of air traffic 
control, planes follow prescribed corri- 
dors marked out by ground-based nav- 
igational stations. With free flight, 
these highways in the sky would dis- 
appear. Pilots would be free to select 
the most efficient routes and altitudes 
to reach their destinations. 

“Safety, productivity, capacity, and 
most important, profits can be in- 
creased dramatically in the aviation 
industry in the near term with existing 
technology,” contends a report by Avia- 
tion Systems Research and RMB Asso- 
ciates, two Colorado-based consulting 


: a patient to take as many as : 
: 500 pictures in 30 seconds. 

: Vining and his colleagues 

: at Wake Forest University in 

: Winston-Salem, North Caroli- 
: na, have since developed 

: software that combines hun- 
: dreds of X-ray snapshots into 
: a single three-dimensional im- : 
: age of a patient's colon, 

: which is displayed on a com- 
: puter screen. Using a joystick 
: or mouse, physicians can 

: move through the colon at 

: will, examining it from any 


TUNNEL VISION 


avid Vining was playing 
|): video game when he 

came.up with a wild 
idea: Why not use advanced 
imaging technology to enable 
radiologists like himself to 
"fly" through the bowels of 
their patients in search of 
polyps, lesions, and other ab- 
normalities? The idea would 
take advantage of a new 
kind of X-ray machine, called 
spiral CT, which spins around : angle. 


WAKE FOREST UNIVERSITY 
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Inside a colos: Physidens can check for tumors by examining a composite | 
image created from hundreds of X-ray snapshots. 


firms. Flight times could be cut signifi- 
cantly. The route between Nashville 
and Boston is a good example: Follow- 
ing the traditional course prescribed 
by radio navigation stations on the 
ground, the trip is 1,115 statute miles. 
Going direct, it's 943 miles. 

Will free flight actually fly? The 
FAA plans “shadow” tests this October 
at the Boston Air Route Traffic Con- 
trol Center. Although air traffic will be 
routed using traditional methods, con- 
trollers will practice running Aera- 
lib—a computer program that 
projects flight paths in time 
and space and 
warns traffic con- 
trollers if con- / 
flicts lie ahead. 
^We're hoping to 
run it operationally as soon as 
confidence is built," says Lonnie Bowl- 
in, president of the Landover, Mary- 
land, company that developed Aeralib. 
—Jerome Greer Chandler 


The technique is a boon to 
: radiologists, who previously 

: had to put X-ray pictures to- 

: gether in their heads to for- 

: mulate a mental image. Pa- 

: fients appreciate the 

: approach too, because it 

: spares them from a painful 
colonoscopy in which a cam- 
: era-tipped tube is forced 

: through the digestive tract. 

: About 25 patients have al- 

: ready been examined using 

: "virtual colonoscopy,” and 

: cancerous growths were cor- 
: rectly identified in four of the 
patients. 

Vining's group 
is now developing 
a "contrast mate- 
rial” that patients 
would swallow 
before the proce- 
dure, so that tu- 
mors or polyps 
could be easily 
distinguished 
from fecal materi- 
al. If this ap- 
proach works, pa- 
tients would not 
have to "flush" 
their bowels be- 
fore spiral CT 
scanning. 
—Steve Nadis 


FREE-FLIGHT 


Radio beacons mark 
the "preferred" airplane 
route from Nashville to 

Boston. A new system would 
save time and money by allow- 


ing pilots to fly ka 


ROBOTICS 
IMITATION LOBSTER 


A robot being developed at the 


MIT Sea Grant Program emu- 
ates a lobster's ability to commu- 
nicate and navigate over long distances 
by its sense of smell. Robolobster can't 
actually smell, but it can track odor 
sources by measuring changes in the 
molecular concentration of chemicals 
in seawater. 

The robot is a 4-by-6-inch box on 
wheels, with a two-pronged fork ex- 
tending from its head. Carbon elec- 
trode fibers on the tip of each prong be- 
have somewhat like a lobster's receptor 
hairs. When pulsed charges pass 
through the electrodes, electrons from 
surrounding molecules are attracted or 
repulsed, depending on the strength of 
the charges. By measuring the electric 
current, Robolobster can identify the 
chemical encountered and its concen- 
tration. The robot then steers toward 
the area of highest concentration to fol- 
low the chemical to its source. 

Robolobster could aid the military as 
an underwater police dog, check for 
leaks in underwater oil pipelines, and 
monitor ocean dump sites. "It can go 
places we don't want to send humans," 
says Jelle Atema, a Boston University 
researcher who designed the robot's 
“nose.” “We will be able to produce the 
robot cheaply, throw it in the water, 
and tell it where we want it to go," he 
says.—9Sarah Keller 


[LIKE MANY GREAT VEHICLES CHERISHED BY THEIR OWNERS, 
OURS IS DESTINED TO COLLECT DUST. ] 


Unlike most classic vehicles, the Sonoma Highrider wasn't meant to sit around іп some millionaire's warehouse. It is, after 
all, a GMC Truck. So while it looks great in any parking space, Highrider is at its best in gear, whether it's cruising down 
the open highway or kicking up dust on the meanest dirt road. Just climb behind the wheel, and Highrider's appeal becomes 
immediately apparent. Its available 191 HP Enhanced 4.3 liter V6 is the most powerful engine in its class. And there are 
other niceties as well. Things like massive stabilizer bars. Huge 31-inch tires. Special heavy duty axles. And a suspension 
anchored by 46 mm Bilstein® shocks, built to absorb punishment. Even the frame was specifically designed for Highrider. 
It's a truck for truck fanatics, brought to you by the experts at GMC Truck. And although it has all the right qualities to 
inspire immense devotion in its owners, Highrider has one other distinct advantage: you won't be afraid to take it out of 
the garage. For more information, call 1-800-GMC-TRUCK. 


EN. SONOMA 


қы” Buckle up, America! THE STRENGTH OF EXPERIENCE 


61995 General Motors Corporation. All rights reserved. GM, GMC, GMC Truck, Sonoma, Highrider, and the GMC Truck logo are registered trademarks of General Motors Corporation. 


- WARNING: OUR FURNITURE MAKES | 
WHY YOU NEED ALL THOS 


Especially when all it takes to “All the pieces went together 
build Sauder Furniture is a perfectly. | was greatly 
screwdriver and a hammer. impressed with the work- 
Though we do seem to inspire manship of your product. 
a lot of our customers to use I was equally happy to see 
another tool—a pen. Take that this product was - 
William Godfrey. He writes: made in America A Wi 


William P. Godfrey, 
with his computer work center #2337 
(Under $150) 


IFFICULT TO EXPLAIN TO YOUR WIFE 
'OWER TOOLS IN THE GARAGE. 


Well, we still try to do And while you may not be, and would recommend them 
things right in Archbold, well, skillful with power tools, highly. Please congratulate 
Ohio. Like making sure all rest assured the folks at your employees for a job 

_ the predrilled holes match Sauder are. In fact, Bill Godfrey well done." 
ир, that all the hardware IS quite impressed with their Don't worry, Bill. We will. 

Is in the box, and that the expertise. He writes: 
pieces are engineered to “I would gladly purchase one For a free full-color brochure, 
| exacting specifications. of your fine products again call 1-800-4 SAUDER. 
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'More smart, practical, Sauder furniture. Shown here, part of the Wilmington Collection. 
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SCIENCE С TECHNOLOGY 


MICROBIAL & AQUATIC TREATMENT SYSTEMS 


ate “microbial mats” that mop up pollutants. 


ALGAE POWER 


ant to sop up an oil spill, filter 
toxic metals from water, scrub 
pesticides off fields, or maybe 
even feed fish in space? Algae might do 
the job. 

Using primitive blue-green algae, 
two Clark Atlanta University re- 
searchers are making microbial mats 
that munch all kinds of muck, from 
landfill leachate to radioactive waste. 

Grass clippings in an airtight contain- 
er serve as a feedstock for the microbial 
mats. As the grass ferments, it produces 
anaerobic bacteria. Organic acids gener- 
ated by these bacteria help preserve 


Bloe-groen тт are immobilized on a mesh mode from coconut shells to cre- 


the grass. The 
“canned” grass is 
then shipped to a 
contaminated 
area and inocu- 
lated with blue- 
green algae na- 
tive to the area. 
Dumped into a 
pond, the grass 
clippings and al- 
gae form a slimy 
mat on the wa- 
ter’s surface. The 
algae snack on 
the pond’s pollu- 
tants as well as 
the grass, trans- 
forming organic 
contaminants in- 
to carbon dioxide. 
Originally de- 
veloped as cheap 
fish food, microbial mats have been 
tested on wetlands contaminated with 
acidic runoff from coal mines. The 
mats removed five times more man- 
ganese than conventional cleanup 
techniques, says microbiologist Judith 
Bender. In the lab, mats stripped 99 
percent of the uranium from a ground- 
water sample, and Bender says they 
show promise for removing other met- 
als. "We've never challenged the mats 
with anything they couldn’t handle,” 
she boasts. 
Mats grown from crop waste could 
someday feed fish on a space station, 
says Bender. She and co-inventor Pe- 
ter Phillips have formed an Atlanta- 
based company, Microbial & Aquatic 
Systems, to commercialize the tech- 
nology.—Ginger Pinholster 


he regions of space around 
|е stars are marked by fit- 

ful chaos. Like a human infant 
furiously flinging а bowl of break- 
fast cereal across the room, a baby 
star may fire heated material bil- 
lions of miles into space at speeds 
up to 500,000 mph. 

Astronomers are investigating 

this puzzling behavior with the 
Hubble Space Telescope, which is 


entific theories about how stars 
and planets coalesce from gas and 
dust, they also present some new 
riddles for astronomers. 

Theory holds that our solar sys- 
tem’s nine planets formed from a 
spinning disk of interstellar gas and 
dust. The orbiting telescope has 
spotted, for the first time, a similar 
disk of interstellar matter forming 
around one of the young stars it is 
studying. 

But astronomers don’t yet know 
why specific regions of the young 
stars are ejecting gas jets, or why 
the jets focus into columns a few 


themselves shortly. Changes are oc- 
curring rapidly in the young stars, 
and astronomers will be able to fol- 


sending back unprecedented close- 
ups of the formation of several 
neighboring stars. While the im- 
ages generally confirm existing sci- 
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billion miles out from the stars. Nor < 
do they know why the gas is eject- 2 
ed at fairly regular intervals. 

Some of the answers may reveal 


TELESCOPE Time-SHARES 


he first large Earth-based telescope 
with remote controls is now operat- 
ing high on a peak in the Sacra- 
mento Mountains of New Mexico. The 
3.5-meter telescope at the Apache Point 
Observatory offers professional as- 
tronomers a chance to trace the shape 
of gravitational lenses, measure the 
fading of distant supernovas, and probe 
the ancient structure of the universe— 
all in real time. 

Two-thirds of the observations made 
at Apache Point will be done remotely, 
with astronomers using computer 
modems to contact and point the tele- 
scope. Because no travel is required, 
“we can schedule users by the hour 
rather than by the night,” says obser- 
vatory director Donald York. “This is 
the only telescope in the world with 
that kind of flexibility.” 

To better serve multiple users, as 
many as nine instruments can be 
mounted simultaneously on the tele- 
scope, allowing for rapid changes be- 
tween observations. On most tele- 
scopes, switching instruments often 
takes hours. 

The unusual design of the Apache 
Point building sets it apart from other 
observatories. Most observatories 
house telescopes under domes. But 
Apache Point has a boxlike design, 
with louvers that channel a steady flow 
of air over the telescope’s mirror to 
minimize distortions caused by atmo- 
spheric turbulence within the observa- 
tory.—Patricia Barnes-Svarney 


low the evolution of individual stars 
closely over the next decade. 
—M. D. 


Giant machine gun: A young star expels a blast of dense gas “bullets” 
that travel at 500,000 mph. 


BIOTECHNOLOGY 
COUNTERFEIT CATCHER 


| technology that marks products 
with invisible labels might force 
counterfeiters to find new work. 

By inserting minuscule amounts of 
antibodies, the ammunition of the 
body’s immune system, into every- 
thing from blue jeans to motor oil, 
manufacturers will be able to secretly 
label their products. This will enable 
companies and law-enforcement offi- 
cials to distinguish between authentic 
products and copies, according to 
BioCode Inc. of Cambridge, Mas- 
sachusetts. “You want to know that if 
youre buying premium, youre really 
buying premium,” says David Phillips, 
the company’s chief executive officer. 

The antibodies used as additives are 
already approved by the U.S. Food 
and Drug Administration. They are 
nontoxic and can be mixed with con- 
sumable goods such as whiskey. 

Once incorporated into a product, 
the antibodies can be detected by fluo- 
rescence or chemical testing. But con- 
sumers won't be able to tell at a glance 
whether the product is genuine or a 
fake. “It is almost totally covert,” 
Phillips says of the technology. “Most 
other markers, like holograms and se- 
curity papers, are overt so it’s possible 
to сору them.”—Cathryn J. Prince 


MEDICINE 
TECHNOLOGY WirH TEETH 


mile, there’s a better way to get 
“a fluoride to your teeth. A small disk, 
‘attached to a molar with dental ce- 
ment, slowly releases fluoride to pro- 
tect teeth from decay for up to six 
months. Because the fluoride is ap- 
plied continually to the teeth, the total 
dosage can be much lower than with 
treated drinking water or toothpaste. 
Called the Intraoral Fluoride Re- 
leasing Device, the disk 1s slightly larg- 
er than a grain of rice. Its fluoride core 
is coated with a membrane through 
which the fluoride slowly diffuses. 
Made by Southern BioSystems of 
Birmingham, Alabama, the device is 
aimed at people whose water is not flu- 
oridated—44 percent of the U.S. popu- 
lation. Other targeted groups include 
children wearing braces and disabled 
people who have difficulty brushing. 
Currently, the device is approved on- 
ly for export. It costs about as much as 
a dental filling.—Verna Gates PE 


T: СТЕ a 
" , " á 
4 


E ا چ ی‎ шү m] =~ m т 
EL) "ууч 7 m 
к о a E 


SKYY SPIRITS INC., SAN FRANCISCO 
101 ALCOHOL BY VOLUME (80 PROOFI 
LED ЕМ АМЕНСА ER OAM AMERICAN GAAN 
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When it comes to vodka, the choice is clear. 
a  SKYYVODKA has a unique four-column distil- 
^ lation and three-step filtration process which 
-always ensures exceptional quality. Try it in a 
SKYY Martini with Vermouth, shaken not stirred. 


ams. — SKYY VODKA it's the Ultra Premium choice. 


5КҮҮ VODKA 


The Intelligent Drink. 


40% ALC/VOL (80 PROOF). 100% GRAIN NEUTRAL SPIRITS. ©1995 SKYY SPIRITS, INC. SAM FRANCISCO, CA. BE RESPONSIBLE. DON'T DRINK AND DRIVE. 


JMPUTERS 
SOFTWARE 


EDITED BY CHRIS O'MALLEY 


ASSISTED COMPUTING 


INDEPENDENCE By PC 


omputing aids often help people 
with disabilities use a computer— 
but little else. But a new class of 
PC helpers is aiming to help make dai- 
ly living, not just computing, easier for 
the physically or mentally challenged. 
One of the best examples of this 
trend is the SenSei System from Safko 
International of Phoenix. SenSei (pro- 
nounced sen-say), a Japanese term re- 
ferring to “highest dignity,” is a Macin- 
tosh-based system that combines 
specially designed input devices, such 
as a head mouse for armless pointer 
control, with an interface that approx- 
imates a user’s surroundings—such as 
a home office or bedroom. Selecting 
the objects shown on the screen brings 
up a control panel of one sort or anoth- 
er. Choosing the telephone icon on the 
desk, for example, yields an onscreen 
keypad and related functions such as 
directories and speed dialing. 
But the SenSei environment extends 
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beyond the desktop. With it, a disabled 
person can turn on lights, change TV 
channels, control an electronic bed, ad- 
just heating or air conditioning, and 
operate other household appliances. · 

The SenSei System starts at about 
$1,500, but can cost 10 times that 
much when all of the hardware, soft- 
ware, and training are included. 
—Philip L. Harrison 


speed CD-ROM drive. The Pow- — forma brand a PowerPC boost. 
MACINTOSH er Mac 7500 is a standard А new all-in-one model called 
desktop model built around u Performa 5200 is similar to 
Power Macs 100MHz PowerPC 601 chip the Power Mac 5200/75 LC 
REDUX and includes a minimum of unit that has been available to 
8MB of memory, a 500MB or educators for a few months 
he second generation of 1GB hard disk, and ће same — [What's New, July]. The 
ее Macs has fully a- — CD-ROM drive. The Power Mac 5200, which looks like a large 
rived. On the heels of its 7200 is similar to the 7500 swiveling monitor, is powered 
new flagship model, the Power but comes with a 75MHz or by a PowerPC 603 chip run- 
Macintosh 9500 [What's New, 9OMHz chip. ning at 75MHz and comes 
Aug.], Apple has introduced a Like the Power Mac 9500, standard with 8MB of memory, 
host of new models using the а! three of these new models о 500MB hard drive, and a 
PowerPC microprocessor. use a new motherboard design — doublespeed CD-ROM drive. 
The new Power Macintosh that includes three "PCI" ex- It’s expected to cost $2,000. 
8500 is а minitower mode! рапѕіоп slots, which can accept The Performa 6200 is о 
powered by a PowerPC 604 many of the newer cards de- more traditional desktop design 
chip running at 120MHz. (On- signed for Windows PCs. Prices that’s also engineered around 
ly the 9500, at 133MHz, is for the new Power Macs are the PowerPC 603 chip but 
faster.) It comes with 16MB of expected to range from roughly comes with more upgrade op- 
memory, either a 1GB or 26B 52,500 to $5,000. tions. The 6200 will cost from 
hard disk, and a quadruple- Apple has also given its Per- 52,400 to $3,000. 
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New self-help computer prod- 
ucts such as Safko's SenSei Sys- 
tem enable the physically chal- 
lenged to control their 
surroundings as well as their 
PCs. For example, some of Sen- 
Sei's screens let you = онда | 
electronic gear (left) and home 
office fixtures (below). 
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MICROPROCESSORS 
REBIRTH Or THE 486 


umors of the demise of the 486 

chip were at least slightly exag- 
Ш Wcerated. Intel's Pentium proces- 
sor remains the hot ticket for multi- 
media computing, but two new chips 
prove there’s still life in the work- 
horse 486 design. 

Advanced Micro Devices (AMD) 
has added a new 120MHz version to 
its line of Am486 microprocessors. 
Previously, Intel’s DX4 chip running 
at 100MHz was the fastest 486-class 
processor. AMD claims its new 
120MHz chip will offer roughly the 
same performance as a 75MHz Pen- 
tium chip—but in systems costing 
less. By year end, AMD says it will of- 
fer а 133MHz 486 chip as well. 

Texas Instruments (TI), meanwhile, 
has upped the ante a bit with its new 
486DX2 processor clocking in at 
80MHz. Until now, 486DX2 chips 
maxed out at 66MHz. TI plans to 
charge system makers about $80 for 
the chip, compared to several hundred 
dollars apiece for Pentium chips. That 
should enable them to give even the 
least expensive PCs a power boost. 

Both the TI and AMD chips should 
be fully compatible with Microsoft's 
new Windows 95 operating system, as 
well as earlier versions of Windows 
and MS-DOS. 
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| 4 Give us а tour of your home town (or another one you like). 


Prodigy’s new Home Page Creator service makes composing your own 
World Wide Web page as easy as filling out a form. 


INTERNET 


A Home Pace 
Or Your Own 


ant your own “home page” on 
the Internet’s World Wide 
Web? Until now, creating your 
own page on the Web has meant dab- 
bling in a programming language 
called HTML and finding an Internet 
service provider to serve as your 
host. But with Prodigy’s new Home 
Page Creator service, you can hang 
your own electronic shingle without 
all the fuss. 

I tried an early version of the ser- 
vice and found it quick and easy. In- 
stead of requiring you to create your 
own documents from scratch, Prodigy 
provides simple electronic forms to fill 
out. Initially, you'll be able to choose 
one of four forms: a Basic form for 
telling people about yourself, a Busi- 
ness Card form for providing informa- 
tion about your company, a Top 10 
List form for sharing your favorite 10 
Web sites, and an Out On The Town 
form that lets you give online readers 
a tour of your hometown or another 
favorite place. 

With the forms I tried, the results 
were bland text documents featuring 
different typeface sizes but little piz- 
zazz. Prodigy says it will soon update 
the service to allow you to add photos, 
graphics, and sound files to your 
pages. There are space limits, howev- 
er. Prodigy lets you post Web pages 
that occupy 200K of disk space; be- 
yond that, you'll pay an unspecified 
“nominal extra charge” for pages that 
use more space. 

None of these forms involve any 
programming, but you can opt to cre- 
ate free-form documents if you are fa- 


miliar with the 
HTML language used 
to fashion Web pages. 
Some tutorials on 
HTML are. included 
to get you started. 

Once you've complet- 
ed the form or written 
your own document in 
HTML, you —and the 
millions of others on 
the Web—can view 
your new home page. 
If you're not happy 
with the result, you 
can edit or delete it at 
any time. 

Home Page Creator 
is avallable now for 
users of Windows 
PCs and will be of- 
fered to Macintosh users when Prodi- 
gy releases its Mac Web Browser. 
There's no additional charge to create 
or view home pages. The regular 
monthly fee for Prodigy is about $10 
and includes five hours of use. Its new 
"90/30" plan offers 30 hours of use for 
$30.—Suzanne Kantra Kirschner 


ONLINE 
Porn BLOCKERS 


f you’re worried your children might 
È exposed to adult material as they 

cruise through the Internet, you’re 
not alone. And now, you're not without 
recourse either. 

SurfWatch, a new pornography- 
blocking program from SurfWatch 
Software (415-948-9500), screens ma- 
terials from all parts of the Net and 
prevents access to sites showing or 
discussing adult material. The $50 
program comes equipped to block ac- 
cess to more than 1,000 sites and can 
be updated monthly for a subscription 
fee of $6. The program is sold by 
phone or on the company's World Wide 
Web page (http://www.surfwatch.com). 

Larger efforts are underway as well. 
Microsoft and Netscape are among a 
group of companies hoping to estab- 
lish standard porn-blocking proce- 
dures. And at this writing Congress is 
still working on legislation prohibiting 
or limiting online porn. 


| devices, the Medley and Office- | produce 300-by-300 dpi color: 


SUPER PRINTERS : Jet LX perform more than one : documents, though relatively 
; task at once. You can, forex- : slowly. The Medley also faxes 
f you сап do several things at : ample, print a document while : documents a bit more quickly 
|» shouldn't your office : receiving a fox (one or the oth- : and has twice the memory and 
equipment? That's the ratio- : er will be stored in memory un- : a larger paper tray. 
nal behind the burgeoning ranks : til the device is free). i Ata street price of about 
of multifunction printers (MFPs). : But the Medley has оп obvi- : $800, the OfficeJet LX is at 
These devices typically combine : ous advantage: It’s currently — : least $50 less expensive than 
the functions of a printer, fax : the only MFP that prints in col : the Medley. But the Medley’s 
machine, and copier into a si : or. Its inkjet print engine can : color printing is a siren song 
gle unit, saving space and тот: : that's difficult to resist. 
ey. Two of the newest are the — : : —4Jon Pepper 
Lexmark Medley and the : 
Hewlett-Packard OfficeJet LX. : Medley is a jack of all 
Both do the basics well. trades, including color 
Each uses an inkjet system printing. - 
that prints sharptooking 
documents in 600-by-300 
dot-perinch (dpi) resolution 
at speeds up to 3 pages = 
per minute. Each also 
lets you copy or 
scan single pages, | 
and each functions as 
a plain-paper fax machine. 
Lexmark and HP also in- MM 
dude software so you can 
send or receive faxes di- 
rectly from a Windows 
PC. And, true to their 
billing as multifunction 
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HERE ONCE WAS A Guy NAMED CLYDE, 
N 


\ 


WHO WÁs SEARCHING For A Coo 


ONE Day His Hopes SOARED, 


WHEN He Drove THE RANGER From Fort 


NEW RIDE. 


{ND DISCOVERED ITS HOT NEW INSIDE. 


New ERGONOMIC INTERIOR 


New STANDARD 
DRIVERS AIR BAG’ 


More POWERFUL ENGINI 


NEW 4-WHEEL 


HIGHEST QUALITY OF ANY 
DOMESTIC COMPACT PICKUP' 


100000 MILES 
BETWEEN TuNe-Ups"' 


New REMOTE KEYLESS ENTRY 


New Six-Way 
POWER DRIVER'S SEAT" 


THE 95 


FORD RANGER 
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What good is a ft i 
it it doesnt make your life more comfortable? 


The real measure of comíort in a furnace is simph 


y 


never feeling uncomfortable. With the Trane 


Variable Speed Gas Furnace, you and your 
family wont have an uncomiortable moment. 
Variable speed means you get constant, even 
heat. No frequent start-and-stop cycles to 
cause uncomlortable cool drafts or too-warm 
spells. Whats more, the even air flow also 
reduces annoying noise in the ducts. 


Because the Trane XV 90 runs on clean- 


burning, econom- 
ical natural gas, 
it delivers fast, 


\ ] | CHA. T 
| has met the EPA: Ener 
Lida ТІСІ ІЛ А Іі T., ЛІС! 


energy efficiency. And with а lifetime 


ime Avarranty 


| | i TTL ANNO 1 
ln art “nth in СТ TI ratina vor ОГО - — 
Heal, WILL ап AT UL 2001044 OVE! АТА ШІ tact., 


y Star guidelines for 


limited 


"үе РЧР m bes T " | 4% А 1. 1" а ъ= t А % i 8 
warranty on the heat exchangers, the AV 90 


will be elliciently heating your home lor a 


long, long time | 
Surround vourself with the comiort of a | 
[rane XV 90. Call your 


local dealer for more 


information — Justi | 
look in the Yellow | 


Ages ійет Heating ғ” | 
Pages under Heating ^ Clean natural gas. 
Contractors. Think what you'll save™ 


HOME 
TECHNOLOGY = 


EDITED BY JUDITH ANNE GUNTHER 


DESIGN 
House “Boars” 


| 8 flood waters rise, Paul Win- 
Д: houses will too. The head 

"Aof an Englewood, Colorado, man- 
ufactured-housing company, Winston 
has designed a system that will enable 
houses in floodplains to float tem- 
porarily, then return to their original 
positions as the waters recede. 

Built with a concrete-lined cavity be- 
neath it, the Landlocked Floating 
House rests on treated wooden pilings, 
as well as four or more telescoping 
piers made of galvanized steel and po- 
sitioned along the perimeter of the 
house. Attached to the underside of the 
house are rows of large plastic tubs 
filled with urethane foam. 

When flood waters roll in, the buoy- 
ant house lifts off the wooden pilings; 
mechanical trip systems automatically 
shut off electric, gas, and septic lines 
and turn on a generator. Built-in tanks 
supply water and hold wastes. Mean- 
while, the steel piers extend upward as 
necessary and prevent the house from 


LE 2. n 


STEPHEN ROUNTREE 


When flood waters roll in, foam-filled tubs and concrete-anchored telescoping steel piers will keep 
this modular house dry. After the flood, the house settles back onto the wooden pilings. 


To withstand the force of waves, 
Winston added stabilizing connectors 
where the house and piers join; these 
enable the house to remain level 
against the movement of the water. To 
keep walls from cracking or twisting, 
laminated beams with a fiberglass 
core for extra strength are specified for 
the floor and ceiling. And heavy plastic 
skirting protects the bottom edge of 
the house from floating debris. 

Winston estimates that adding the 
flotation gear to a 1,500-square-foot 
manufactured home with attached 
garage would jack its price up by 
about $10,000. The system could be 


drifting downstream. 
Now the Canadian govern- 
WiNDOWS ment has corralled all this da- 
ta into a single number that 
Pur Іт In enables consumers in cold cli- 
WRITING mates to compare windows 


| indow performance 
J has always been a 
moving target. R-val- 


ue merely measures resis- 
tance to heat loss; it doesn't 
tell you how drafty a window 
is or how much solar energy 
it will contribute to the 
house. Add to this a prolifera- 
tion of glazings and frame 
materials, and accurate com- 
parisons between windows 
become downright difficult. 


easily. The Energy Rating, or 
ER, is a synthesis of conduc- 
tion, convection, radiation, 
and air-leakage measure- 
ments. ER is expressed in 
watts per square meter of 
glass and may be positive or 
negative. A window with a 
positive ER supplies a net en- 
ergy gain to the house over 
the heating season; 0 nega- 
tive ER identifies an energy 
loser. Inefficient windows rate 
as low as -50, while the best 


models score as high as +15. 
Though the number is an 
average for north, south, 
east, and west exposures, 
local window dealers can 
fine-tune it for its orienta- 
tion. This is called the “ER 
Specific.” For instance, the 
specific rating for the same 
window could be +1 on an 
east- or west-facing wall, 
ond +7 on the south wall. 
Either way, the window adds 
heat to the house, but the 
southward orientation sup- 
plies more. No plans have 
yet been made to use the 
rating system in the United 
States.—Charles Wardell 


applied to new manufactured and 
site-built houses. But retrofitting ex- 
isting homes, he says, would be very 
expensive. 

Pacific Testing Laboratories in Seat- 
tle is using computer simulation to 
evaluate the performance of the Land- 
locked Floating House. Winston says 
he plans to conduct tests on a proto- 
type in about a year. 


ENERGY 
EFFICIENCY STANDARDS 


tricity, many utilities offer mone- 

tary incentives to homeowners 
who buy energy-efficient central air 
conditioners. But because programs 
differ among utilities, manufacturers 
can't tailor their production of efficient 
air conditioners accordingly. 

Now the Consortium for Energy Ef- 
ficiency in Boston has collaborated 
with officials representing utilities, 
environmental groups, and govern- 
ment agencies to develop a standard 
set of incentive specifications. These 
voluntary specifications would award 
incentives based on an air condition- 
er's Seasonal Energy Efficiency Ratio 
(SEER), from 12 to 14, which are the 
top ratings; the higher the SEER, the 
larger the incentive. 

Already, eight utilities, representing 
more than 14 percent of the nation’s 
households, have signed up to partici- 
pate in the consortium's program. 


T o help reduce the demand for elec- 
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HOME TECHNOLOGY 


BUILDING TECHNOLOGY 
Creme De La CANADA 


hen the Canadian government 
МЕСЕ the construction of 
| 10 ultra-efficient houses, its 
goal was to test combinations of ener- 
gy-saving technologies [see “Canada’s 
Advanced Houses," March 94). But 
which of the innovations would a judge 
in the competition select for his own 
home? 

Gary Sharp, a design evaluator who 
participated in the Advanced Houses 
program, has handpicked some of these 
technologies in building his own house. 
“All of the Advanced Houses had spe- 
cial features in them," says Sharp. 
"This [house] combines the best of the 
best." 

Built in Canata, Ontario, the 3,300- 
square-foot home consumes just one 
quarter of the energy used by a typical 
North American dwelling. Sharp esti- 
mates the technologies used in the 
house added about 25 percent to its to- 
tal cost. He blended energy-saving fea- 
tures—good solar orientation, high- 
performance insulation and windows 
—with a menu of recycled products 
ranging from a drainage layer of 
crushed glass under the basement slab 
to recycled rubber roof "slate." Sharp 
even insulated the foundation walls: in- 
stead of building 10-inch-thick concrete 
walls, this house has 4- and 6-inch 
thick sections, with a layer of rigid 
foam between them. The thinner sec- 
tion carries the brick veneer siding, 
while the thicker section supports the 
home. 

High-performance windows supply 
30 percent of the house's heat. The 


LAURIE GRACE 


High-performance windows and insulation from 
the foundation on up help reduce this Canadian 
house’s heating bills by 75 percent. 


rest comes from a ground-source heat 
pump connected to a compact spiral 
ground coil. The home needs so little 
added heat, says Sharp, that he in- 
stalled 2-inch-diameter heating 
ducts, instead of the usual 4-inch va- 
riety. This enabled him to route the 
ducts through interior two-by-four 
partition walls.—C. W. 


ing an unique series of low-cost $150 per year for a 1,100- 
MATERIALS cottages from used steel and square-foot cottage in the 
structuraHnsulated panels Houston area). 
ERECTOR-SET made from recycled paper and Because the houses can be 
Houses gypsum. Neither structural pan- assembled more quickly than 
els пог steeHramed houses are normal buildings, they can be 
ake a couple of junk cars new, of course, but their combi- sold for just $35,000 to 
е melt them down. nation boasts some unique $50,000 above land costs. 
Grind together a few years’ properties: Rasbach’s homes "They're like great big erector 
worth of newspaper bundles are fire-resistant (we tried to sets,” the architect quips. He 
with a little gypsum and press light the wallboard and coul- ріопѕ to build several dozen 
the resulting powder into pan- п"); much sturdier than wood- houses in Texas and Indiana 
els. What do you get? Avery framed houses (famed struc- beginning this summer. For 
affordable new house, if you're tural engineer Joseph Colaco those who want to erect one 
Roger Rasbach. collaborated with Rasbach to | themselves, the architect also 
Rasbach, a Houston archi таке the houses virtually hurri- has completed a portfolio of 
tect known for environmentally — cane-proof); and inexpensive to 20 mail order kit homes. 
sensitive residences, is design- | heat and cool (no more than  ——Robert Langreth 
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TOOLS 
Routers Do A Fup 


outers are becoming safer, 
Rs and more versatile. 
ears, CMT Tools, and other com- 
panies now offer vertically oriented 
router bits, which accomplish as much 
as conventional bits but with less-in- 
timidating bit sizes. 

To use these new bits, the router is 
mounted as usual beneath a router 
table, but the workpiece is placed on 
edge, instead of flat on the router 
table. The vertically mounted bit cuts 
into the wood from the side, instead of 
up from below. 

Conventional bits used to make 
raised-panel doors, for example, are 
designed to cut a wide contour into the 
workpiece, so they are shaped flat and 
wide; they tend to measure about one 
inch tall and up to about 3% inches in 
diameter. Vertically oriented bits, 
however, form that same contour from 
alongside the tipped-up workpiece. 
Therefore, they're slightly taller 
(about 1% inches) but significantly 
smaller in diameter (only about one 
inch across). 

To keep the workpiece from listing 
to one side, Sears sells a $15 device 
called a vertical routing support that 
adjusts to hold the wood upright 
against the fence. 

Eagle American, in Chardon, Ohio, 
has introduced another innovative way 
to accomplish the same thing: a “hori- 
zontal" router table. The router is posi- 
tioned on its side and mounted onto the 
fence at the rear of the table so that the 
vertically oriented bit is parallel to the 
tabletop. The workpiece edge is aligned 

against the fence and fed over 
i the cutter bit. Price: $200. 
—Phil McCafferty 


Vertically oriented router bits (top) are less in- 
timidating to use than traditional bits (below). 


APPLIANCES 


Voices In THE 
LAUNDRY Room 


to your appliances for years— 

sometimes in colorful language. 
Soon, maybe it'll do some good: 
Whirlpool's KitchenAid division re- 
cently demonstrated voice-controlled 
prototypes of a washer, dryer, oven, 
refrigerator, and dishwasher. 

The prototypes have a microphone 
and computer circuit board that em- 
ploy a voice-recognition system de- 
veloped by Voice Powered Technology 
(best known for its VCR Voice Pro- 
grammer). This enables the appli- 
ances to respond to a limited number 
of commands. Each appliance guides 
you by providing visual prompts on a 
small display. Take, for example, the 
steps to roast a turkey. When the 
oven's display visually asks "Cook?" 
you would respond by saying 
"Turkey." The display might then 
read "Weight?" to which you'd an- 
swer "12 pounds." It would perhaps 
then ask at what time you would 
want it to be finished cooking. The 
display would then summarize your 
spoken commands as the oven turned 
itself on and set its temperature ac- 
cordingly. 

But will you be able to buy such 
appliances? Whirlpool, now evaluat- 
ing the hand-built machines, says it 
has no firm plans to mass-produce 
them. And other manufacturers seem 
cool to the concept: While the accura- 
cy of voice-recognition systems has 
improved in recent years, it’s still not 
as reliable as pushing a button. And 
background noises like music and 
conversation can make voice recogni- 
tion tough in a high-traffic area like 
the kitchen. 

More important, it's not clear that 
youll see any real benefits from voice- 
activated appliances. Once you get 
beyond the gee-whiz sensation of 
talking to a machine, there may be 
little that the appliance couldn't do if 
it were equipped with old-fashioned 
buttons. Maytag, for example, is in- 
stead concentrating on equipping ap- 
pliances with “fuzzy logic" systems 
that use sensors and computer tech- 
nology to make decisions for you. Its 
new IntelliSense dishwasher, for ex- 
ample, automatically adjusts its cy- 
cles and water temperature based on 
the amount of debris and detergent 
found in the water, and other 
factors.—Chris O'Malley Ш5 


C^» are, you've been talking 


you want to celebrate Jack Daniel's birthday with us this month, how about a sip of his Tennessee Whiskey? 
THOUGH JACK DANIELS BIRTHDAY is 
celebrated in September, the exact day and year 
remain a mystery. 


His statue at our distillery reads that he was 
born in 1850. Yet other sources state it was 
September of 1846. And as to which 
day, that may never be known. Still, ffi 
all the confusion has never stopped |3 
anyone from celebrating Mr. Jack’s a: 
birthday. The way we look at it, 
there’s any one of 30 days to 
choose from. 
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Tennessee Whiskey е 40-43% alcohol by volume (80-86 proof) * Distilled and Bottled by 
Jack Daniel Distillery, Lem Motlow, Proprietor, Route 1, Lynchburg (Pop 361), Tennessee 37352 
Placed in the National Register of Historic Places by the United States Government. 


model year, while i 


SAFETY aseatmounted | 
| system will follow 89 
SIDE AIRBAGS in the 1998 mod | | 
el year. Like the | 
ide impacts, which account system first intro- 
AUTO MOTIVE S: 21 percent of allacc- duced by Volvo 
dents and 36 percent of fa [Automotive 
EDITED BY RICHARD L. STEPLER tolities, present airbag designers — Newsfront, July 1—— 
with special challenges. There 94], the seat- BMW's dual side airbag system will appear 
simply isn't much crush space mounted sys- in two stages beginning in 1996. 
between the occupants and the tem is always 
side of the vehicle. As a result, correctly positioned no matter low, flexible airtight tube is 5 
side airbags must deploy much how the seat is adjusted. Тһе feet long and 1.5 inches іп di- 
PREVIEW DRIVE faster than frontal airbags, and —— door-mounted system, accord- ameter and is anchored near 
they must deploy at ће instant ing to Delphi, offers a large ` the bottom of the A pillar and 
MERCEDES TRIES SIMPLICITY . о lateral deformation takes coverage area, low-cost servic- іп the roof just above the rear 
place. They should also stay in¬ ing, and a less complex sensor. door. In a side impact, the ITS 
ot so long ago, power-operated flated longer than front airbags. Meanwhile, BMW has come inflates, popping out of the 
Ме- were disdained ав а gim- | Sideimpact systems recently a up with a dua bag system. In roof cladding to protect ће oc- 
mick at Mercedes Benz. So it’s in- nounced by two companies ad- addition to a relatively large cupant’s head. | 
triguing to discover that the new E- dress these issues. door-mounted airbag, BMW BMW will offer the side-im- 
class sedan lacks conventional GM's Delphi Interior and adds a unique Inflatable Tubu- pact system in two stages: The 
key-operated door locks. Instead, an Lighting Systems has devel- lar Structure (ITS), nicknamed —— door-mounted airbags in early 
infrared sensor operated by a projector oped a doormounted system Weisswurst because it is white 1996, with the ITS following a 
on the key fob allows ingress, along that will appear іп the 1997 and sausage shaped. The hot year later. 


with the possibility that one day a 
dead battery will leave you locked out. 

The new E-class sedan is a turning 
point for the German automaker, 
which seemed always to introduce 
heavier, more powerful, and more ex- 
pensive new models. The oval-shaped 
headlights and sloping front end con- 
tribute to the lowest coefficient of drag 
of any production sedan—90.27. 

But if the new styling makes you 
start to think Mercedes is going for 
fluff, consider the new headlights. 
They have a unique double reflector to 
focus both high and low beams, and 
optional Xenon gas-discharge lighting 
with a self-leveling device to keep the 
beams from bobbing into the eyes of 
an oncoming driver if the car hits a 
rise in the road. 

The new sedan has fewer compo- 

nents and is both lighter and more fuel- 


efficient, даарна — a = 
wheelbase and an even larger interior 
than the old E-class. The new chassis is 
only slightly stiffer—it already was 
among the most rigid in the world—but 
a new structure absorbs even greater 
real-world crash impacts. A side- 
mounted airbag is activated by sensors 
that calculate the speed of the intru- 
sion. The seat belt webbing is mounted 
on a torsion spring that soaks up the 
shock of frontal impact, easing the oc- 
cupants into the inflating airbags. En- 
gines are emissions-enhanced: a Cali- 
fornia-certified diesel, a 3.2-liter inline 
6, and a 4.2-liter V8. 

Then come the details that prove 
Mercedes' fine sense of madness has- 
n't disappeared. For years, the au- 
tomaker has eschewed a recirculat- 


ing system on its air-conditioning 
system. The new E-class not only 
adds this feature, it throws in a car- 
bon monoxide sensor that activates 
the recirculation system when need- 
ed. An optical sensor not only starts 
the windshield wipers, it detects the 
amount of rain and adjusts accord- 
ingly. If glare intrudes, a rear-win- 
dow sunshade closes at the touch of a 
button. A new braking and traction- 
control system detects the onset of a 
skid and applies braking to prevent 
spinouts. 

The Mercedes E-Class sedan is an 
excellent car that is now even more 
refined, adding a level of gadgetry 
and innovation that makes it a show- 
place of ingenuity, particularly in 
crash protection.—Dan McCosh 


The demand for computer programmers will double y the year 2005! 


Train now for a high-paying 
career as a computer 
programmer! 


Only NRI at-home training gives you in-demand 
programming skills in three of today’s hottest 
computer languages: QBasic, C, and Visual Basic. 4 
Plus, you now train with and keep state-of-the-art 
programming tools: a powerful 4860Х2/66 MHz i er 
multimedia computer system featuring 8 meg RAM, | Be 


420 meg hard drive, color monitor, 
CD-ROM drive, and Windows 95! 


Prepare for today's newest 
programming opportunities 
The Bureau of Labor Statistics forecasts that 
job opportunities for computer programmers 
will increase much faster than the average 
over the next 10 years, with as many as 
40,000 new jobs opening up by 2005. 
Now, with NRI, you can get the new 
skills you need to build a top-paying career 
— even a full- or part-time business of your 
own — in this high-growth field. 
No experience needed — 
NRI's Discovery Learning Method 
builds your programming skills 
step by step 
With NRI's unique Discovery Learning 
Method, you get hands-on programming 
experience a as you master today’s most 


NEW! ۹ 
Multimedia PC &— . . 
and Windows еее: 


popular languages and programming 
environments. Step by step, you learn to 
create the kinds of full-featured, powerful 
programs today's employers and clients 
demand: 


е You start with OBasic, learning to develop 
programs in a DOS-based environment as you 
actually create and modify several programs 
of your own. 


° You move on to master C, a sophisticated 
language that's become the programming tool 
of choice for a variety of applications. 


e You're then ready to explore Visual Basic, 
a high-level, object-oriented language 


designed specifically for creating programs in 
a Windows environment. 


More equipment, more advanced software. and more 
real-world programming experience J `1 


than any other school! 


ssl 
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Only NRI gives you hands-on experience with today's most sought-after programming tools. In 
addition to QBasic, C, and Visual Basic programming software, you train with and keep а 
powerful 486DX2/66 MHz multimedia computer system with all these state-of-the-art features: 


е 486DX2 microprocessor 
е 8 meg RAM installed 

e 420 meg hard drive 

e 3.5" floppy drive 


e Super VGA color monitor with .28mm 


dot pitch 
е Pentium Overdrive-ready socket 


е Math coprocessor 

е Double-speed CD-ROM drive 

e Sound Blaster-compatible sound card and 
speakers 

* 9600/2400 baud fax modem 

е Windows 95 — the very latest version of 
this popular graphical interface 


Best of all, you master these important 
languages as you train with and keep the 
most powerful computer system available 
from any school! 


Send for your FREE catalog today! 


see how NRI can give you the programming 
skills, the full-featured computer system, 
and the state-of-the-art software you need to 
get started in this top-paying field. Call or 
send for your free catalog today! 

If the coupon is missing, write to us at 
NRI Schools, McGraw-Hill Continuing 
Education Center, 4401 Connecticut 
Avenue, NW, Washington, DC 20008. 


CALL 1-800-321-4634, ext.1258 


SEND TODAY FOR FREE NRI CATALOG 


| MGTER Schools 


тн 
и, i H 
McGraw-Hill Continuing Education Center ЕНЩ 
| 4401 Connecticut Avenue, NW, Washington, DC 20008 i 


| 
| & Check one FREE catalog only 
Q COMPUTER PROGRAMMING 
| arc Applications Specialist 
i О Visual Programming in C++ 
О LAN Specialist 
i О Microcomputer Servicing 
| а Desktop Publishing with PageMaker 
N О Bookkeeping & Accounting 
Q Multimedia Progr 
О NEW! Associate Degree in Accounting 
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КЕНН ILLUSTRATION 


AUTOMOTIVE 


ooling down the Pennsylvania 
Tumpike at 55 mph one sunny 
afternoon, | never realized how 
drowsy | was until | sideswiped the 
guardrail separating east- and west- 
bound traffic. That sure woke me up. : 
| was lucky, getting away with 
just a few scrapes on the fender. 
But ever since that wake-up call 
years ago, I’ve been wishing for 
something like the Drowsy Driving 


toring the driver's pulse and han- 
dling of the steering wheel detect 


and signals flash, then the driver's 
seat shakes, and finally the car 
brakes automatically to a stop. 
This is just one of 17 safety 
technologies under development at 


| | together to trigger 
| | the hood airbag. 


SAFETY 


WARNINGS For Drowsy DRIVERS 


BY DENNIS NORMILE 


: Toyota to give drivers extra eyes on : 
: the road and extra hands on the 
: controls. Toshiaki Matsumoto, who 
: led the development of two Ad- 
: vanced Safety Vehicles recently un- : 


: veiled by the automaker, says the 


: technologies fall into four broadly 
: defined groups. ; 
: Systems such as the drowsiness : 
: warning system and sensors that 

: check tire pressure aim to prevent 
Warning System recently shown off : 
by Toyota. Whenever sensors moni- 


unsafe driving conditions. To avoid 


: impending collisions, camera and 

: radar data would trigger automatic 
: braking or at least warn drivers. 
signs of drowsiness, buzzers go off : 


Devices such as seat belts that in- 


: stantaneously pull tight in an acci- 
: dent and a hood airbag to cushion 
: а pedestrian's head in a collision 

: would minimize accident damage 
: and injury. Finally, things like a fire ` 


SOS vehide-stop switch allows a suddenly inca- 
pacitated driver to turn control over to a system 
that will bring the car to a halt and signal for help. 


sprinkler and an accident-reporting 


: system would go to work after an 
: accident to minimize danger and 
: speed help. 


The cars grew out of an initio- 


: five from Japan's Ministry of Trans- 
: port. All of Japan's automakers 
: have similar safety vehicles under 


development. Hiroshi Nagai, the 


: ministry official overseeing the pro- 
: gram, says that some technologies 
: such as automatic accident report- 

: ing and realtime traffic information : 
: for car navigation systems will re- 

: quire agreement on standards and 
: the development of an infrastruc- 

: fure. Toyota's Matsumoto notes 

: that other ideas, such as special 

: lights signaling "you go first" at 

: four-way stops, would require driv- 


: nology, it's a matter of the rules of 
: the road,” 


he says. 
Some devices will need user ac- 


: ceptance to be effective. The 

: drowsiness warning system, for ex- 
: ample, requires the driver to wear 

: a bracelet with a pulse sensor. Mat- 
: sumoto is concerned that too many 
: warning signals and buzzers might 
: confuse a driver. And he thinks that 
; anything that takes control of the 

: car from the driver will have to be 


studied very closely. With automat- 


ic braking, accidents might be 

: caused by sudden stops, Matsumo- 
: to says. While he believes that all 

: of these devices could be practical 

: by around 2005, he predicts that 

: fhe devices will be introduced grad- 
: ually as they demonstrate their ef- 

er education. "This is not high tech- : 


fectiveness in testing. 


CCD cameras and radar receivers mounted at different locations 


feed signals to several systems, giving drivers a view of blind 
spots, warning of imminent collisions, and recording information so 


investigators con reconstruct how on accident occurred. 


— | 


Pulse sensor and steering 
wheel angle sensor moni- 
tor driver drowsiness. Seat 
vibrates to wake driver. 


Fire extinguisher 


Brake actuators work with drowsy-driving and other 
systems to automatically stop the car when necessary. 


Hood airbag minimizes he Car navigation system displays information broad- 


injuries to pedestrians struck cast from police or other authorities on traffic con- 
by the car. dices ident келе aui parting erii 
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Introducing the TOYOTA T100 XTRACAB. 
It’s THE Toyota of BIG trucks. 


It’s having both spacious ROOM for six and AGILE 
handling. It’s having both a new 190-HORSEPOWER engine 
and sensible fuel ECONOMY.” It's the rugged CAPABILITY 


of a welded steel cab and full-box frame combined with 


DETAILED refinements like 


The new multi-valve engine out-performs 


V8s"* and delivers 2,150 lbs. payload a superbly CRAFTED interior 
capacity;** 5,200 lbs. towing capacity’ 
and valuable fuet econongy: and sophisticated SAFETY systems. 


It’s an ALL-NEW truck that comes with Toyota’s leg- 


endary REPUTATION. The all-new Toyota T100 Xtracab. f 


Its ENGINEERING that goes beyond. | >. ku 
Craftsmanship abounds in the spactous interior wrth 
room for six people, standard driver air bag" 
and 3-point seatbelts at all outboard positions. 


Call 1-800-GO-TOYOTA for a BROCHURE and 


the location of your NEAREST DEALER. 


CD TOYOTA T100 


I Love What You Do For Me 


©1994 ‘Toyota Motor Sales, U.S.A, Inc. Buckle Up! Do it for those who love you. “17/20 city/highway EPA estimated mpg for 4x2 Xtracab DX with 5-speed manual transmission. 
See your Toyota dealer for details, **Performance based on USAC-certified acceleration tests, w/ and w/o 500-1Һ, payload. T 100 Xtracab SR5 versus similarly equipped full-size extended cab standard 
V8 Chevrolet, Dodge and Ford trucks. “Including occupants, equipment and cargo on 4x2 Xtracab DX with 5-speed manual overdrive transmission. '4x2 Vb models not to exceed GCWR of 9,200 lbs. 
| Requires Class IV-rated towing hitch receiver. ‘To help avoid serious injury, always wear your seatbelt. Driver air bag is a supplemental restraint only. 


AUTOMOTIVE 


Race-BreD 
RADIAL 


“The tread pattern of Pirelli’s 
new P7000 Supersport all- 
season radial tire is identi- 

cal to that of the Pirelli racing 

tires used on this year's winner 
of the Monte Carlo Rally. | re- 
cently drove Ford Probes and 

Ford Mustangs 


the new tires on the Targa Но- 
rio circuit in Sicily. The 7 2-kilo- 
meter circuit, which follows nar- 
row country roads in the 
Madonie Mountains, contains 
hairpin turns and far-from-per- 
fect pavement. In other words, 
the real world. The new Pirelli 
rubber proved a match for this 
environment, with impressive 
road holding and а tenacious 
grip in sharp turns. 


The P7000 is the third Pirelli 
tire with a compound that con- 
tains three proprietary poly- 
mers (others are the P Zero 
and the P6000). The com- 
pound's silica and carbon black 
fillers, Pirelli says, contribute to 
the tire’s grip in the wet. In 
controlled handling tests at 
Pirelli’s track outside Milan, the 
P7000 outperformed two com- 
peting radial tires from other 
makers. | also found the 
P7000, unlike some other per- 
formance radials, to be unusu- 
ally quiet. In fact, Pirelli has de- 
veloped extensive computer 
modeling for noise testing to 
meet stringent European noise 
standards. 


Дос is hot, ionized gas that con- 


ducts electricity, a phenomenon 
hat until recently has been use- 
ful mainly to scientists and engineers 
studying the intricacies of the combus- 
tion process in gasoline and diesel en- 
gines. Now automotive engineers have 
transformed what was once merely a 
laboratory curiosity into a low-cost 
electronic engine-control system. 

In laboratory studies, probes with a 
gap between two electrodes conduct 
electricity at the exact moment they 
are contacted by the flame front of fuel 
burning in an engine cylinder. A series 
of these probes can be used to track 
the speed at which the fuel is burning 
as well as to determine the exact mo- 
ment of ignition. This is useful infor- 
mation for studying fuel mixtures and 
cylinder head design in the ongoing 
efforts to improve combustion effiency 
and reduce emissions. 

A spark-ignition engine has one 
such probe already built in—the low- 
ly spark plug, which is basically an 
air gap that is normally used to initi- 


Fatent 4,705,922 


eliminates cold shoulders. 


When we invented the direct vent second floor master bath. With a click 


fireplace, we made life more romantic. of your remote control, you not only 
It needs no chimney. So you can raise the value of your home, you raise | 


put one practically anywhere you the value of your relationship as well. 


And while our fireplaces come with 


want—from a basement den to a 


ate ignition, not study it. A voltage 
applied across the gap that is less 
than what it takes to produce a 
spark can act as an ionization detec- 
tor. This is the method that Saab us- 
es to detect pre-ignition, or knock- 
ing. Prematurely burning gasoline is 
detected as a closed circuit at the 
spark plug. 

Now engineers at the Delco Divi- 
sion of General Motors have carried 
the principal a step further. By moni- 
toring the conductivity across the 
spark plug gap, a new engine-control 
computer has a “map” of exactly 
when combustion takes place and 
how quickly the fuel is burning. This 
information provides much of the da- 
ta normally gathered by two relative- 
ly costly components of an electronic 
management system—sensors that 
monitor air-fuel ratios and oxygen 
content in the exhaust stream. 

The resulting single-point fuel-in- 
jection system brings electronic en- 
gine controls down to the $20 to $40 
range. The system also raises the po- 
tential for low-cost automotive en- 
gines, although so far it is not sophis- 
ticated enough for the new emission 
requirements going into effect in the 
United States.—D. M. 


the convenience of gas, you won't find 
i more beautiful, more realistic fire 


The all-composite Sunrise electric car set a distance record in the Tour de Sol. 


SUNRISE SETS RECORD 


tric vehicle that began road tests 

earlier this year [Automotive 
Newsfront, Jan.], set a course record 
last Мау for distance traveled on a sin- 
gle battery charge in the sixth annual 
Tour de Sol, a 310-mile road race that 
takes place in New England. The four- 
passenger sedan built by Solectria 
Corp. of Wilmington, Massachusetts, 
went 238 miles without recharging, 
eclipsing the 214-mile record achieved 
last year by another Solectria. 

The record is largely attributable to 
the Sunrise's use of lightweight com- 
posite materials, its sleek aerodynamic 
design, and a nickel-metal-hydride 


Т: Sunrise, ап all-composite elec- 


For brochures on our newest 
fireplaces and the names of dealers 


battery pack that offers unmatched en- 
ergy storage per unit volume. The bat- 
tery was built by Ovonic Battery Corp. 
of Troy, Michigan, which plans to start 
producing the nickel-metal-hydride 
units late this year or in 1996. 
Solectria plans to offer the Sunrise 
to the public starting in 1997 and 
hopes to enter full production—20,000 
cars per year—in 1998. The company 
is now engaged in a two-year “design 
for manufacturing” program to deter- 
mine methods to scale up production. 
The Sunrise production schedule 
dovetails with mandates in Califor- 
nia, New York, and other states that 
require 2 percent of vehicles sold in 
1998 to meet zero-emission stan- 
dards. “Somebody has to provide 
these vehicles,” notes Karl Thide- 
mann, Solectria’s marketing director. 


—Steve Nadis Ш5 


han Heat-N-Glo. After all, we have 
the patent on beauty, too. It's number 
5,000,162. 


near you, call 1-800-669-4328 
(or e-mail us at hnggwinternet.com). 


HEAT-N-GLO 
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It can, of course, be habit forming. 
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ELECTRONICS 


BETTER SOUND Now 


dozen years after the CD for- 
Ae: introduction, the under- 
ground audio press still bristles 
with indignation. Audio- 
philes were promised 
“perfect sound forev- 
er” and instead got 
digital noise— 
B, sometimes sub- 
tle, sometimes 
strident. But a 
new variation on 
M the old CD, using 
ШІ Pacific Microson- 
ША ics’ High Defini- 
tion Compatible 
Digital (HDCD) 
| processing, just 
might breathe 
new life into the 
dominant mu- 
sic carrier. 
HDCD is an 
encoding/de- 
coding pro- 
cess that 
starts with a 
20-bit master 
recording, 
rather than 
: the usual 
= os 16-bit master. 
_ й The additional 
| recorded information exceeds the 16- 
| bit CD’s capacity, so digital processing 
is used to reduce the data, based on 
| 
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what human ears would most readily 
perceive. (Ironically, when another 
kind of data reduction was used in the 
still-struggling Mini-Disc and Digital 
Compact Cassette formats, audio- 
philes complained it was being used to 
chip away at an already inadequate 
16-bit foundation.) 

Then the information is split. Part is 
encoded into a control channel triggered 
by the decoder in HDCD-equipped play- 
ers and processors, soon to be available 
from about 40 mostly high-end manu- 
facturers. Some information is also en- 
coded directly into another part of the 
signal, where it can be recognized even 


The extra fidelity of 
Digital (HDCD) p 


by a conventional non-HDCD player. 
So whether or not you’ve upgraded 
to something like the Enlightened 
Audio Designs CD-1000 ($1,995), 
you ll hear at least some of the bene- 
fit. І heard а CD by Dick Hyman, 
From the Age of Swing (Reference 
Recordings), produced by HDCD in- 
ventors Keith Johnson and Michael 
Pflaumer. On a decent standard play- 
er, it sounded like a good recording 
with a little nonmusical high-fre- 
quency bite. On the EAD player, the 
bite was gone and the aural image 
was more firmly focused—like a real- 
ly good LP without the surface noise. 
The gentleness of the sound invited 
me to turn up the volume. So I did. 
One caveat: HDCD could prove to be a 
transitional format that will be surpass- 
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of recent HDCD recordings (below, left) are brought out on High Definition Compatible 
ers like this one end Audio Designs. " 


ed by super-density discs (a.k.a. digital 
videodiscs). With a DVD's vastly greater 
storage capacity, the music industry will 
have the opportunity to leapfrog even 
HDCD standards. But placing more data 
on the disc for the purpose of increased 
fidelity is only one of several ways the 
music industry could go. Alternatively, it 
could market longer playing CDs so that, 
for example, all the Beatles albums could 
be contained on one disc. Another op- 
tion would be to retain the same length 
and fidelity as today's CDs, but to make 
the discs smaller. This would certainly 
enhance the portability of disc players. 
Discussions by engineers from various 
music labels are underway to sort out 
the options. Meantime, HDCDs have a 
clear head start in terms of fidelity. 
—Mark Fleischmann 


sports scores, weather reports, of the display to promote 
and—in the upper right cor- other shows. (Mothers of ће 
ner of the screen—o talking | writers are especially sensi- 


SMALL TV BLUES 


omputer programs invari- 
€ specify a minimum 

system requirement. 
Some television programmers 
should now take the hint ond 
start suggesting minimum dis- 
play sizes. 

Financial news 
programs in porticu- 
lar have begun ap- 
portioning the 
screen real estate 
into so many 
parcels that a view- 
er trying to read 
text in any of the 
subdivisions on a 
19-inch TV might 
want to pull out a 
magnifying glass. 

Bloomberg Infor- 


aes, 


Any N 
HI 


IELAS 11 Pal 


mation TV, for ex- d Л = TT 
ample, divvies up = 

the display into EE 
running stock ! 


market prices, fi- 
nancial indexes, 


head. The announcer often 
has an even smaller graphic 
over his or her shoulder. 

In a similar vein, the net- 
works now run the end-of- 
program credits in miniature 
along the side of the screen 
while reserving the majority 


Bn 49 es «248 
"DOLLAR 
0 0034 2% | АА? 3 [MUR 


(FRANC) Ё MEXICO (PESO) 
. 0.0270- .5* 23 i 


Bloomberg Information TV splits the screen into about six ditferent areas. 


Financial indexes, scores, and other text gobble up screen space. 


tive to this practice.) And 
subscribers to onscreen pro- . 
gram guides such as Star- 
Sight have to squint if their 
screen measures 19 inches 
or less. Are these program- 
mers narrowcasting solely to 
о big-screen audience? 
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magine youre trdpped in 
the past and have 
to Shoot your way out. 


There you ar 
Now in 


Емо-іп-опе game 
nm. Р : r c “а + т nana”: 
protruding belly апа paksi Centipedce”: 
toge ther with 
‘years NULL 1 pe а exc An d 


Later. there's Asteroids®® 


There's together With 


only one Missile Command’. 


Let these games 
-| take you back 
to a time when 
actually knew how 

to have fun. And do 


thing to dow БСА а 


shooting with Arcade 


Game Boy® 


Yourself a favor. .. 


the games 
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you were in 
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ELECTRONICS 


AUDIO 


WIRELESS SPEAKERS 


isible wires leading to rear 
speakers behind a sofa detract 
from the magic of home theater. 
Theyre unsightly and they may trip 
you up as well. 

How to restore the magic and elimi- 
nate the danger? Small, wireless 
speakers, which receive their audio 
signals in the 900MHz frequency 
range, are a possible solution. 

Home theater is only one applica- 
tion. As speakers for multimedia 
computers, these components are 
easy to place away from a crowded 
desktop; as extension speakers, they 
carry sound to another room or an 
outside patio. You can even perch Re- 
coton’s water-resistant W410 ($250) 
near a pool.  . 

Wireless speakers can stray about 
150 feet away from their transmitter. 

They come in two 
power configura- 
tions: entirely 
AC or battery 

with an AC 
backup. Bat- 
teries make 

' them truly 
4 portable, but 
танкке? | battery life 

remains an im- 
portant issue. 
Recoton claims 


Recoton's W410 -— аш 
door battery-powered 
(above) receives a signal from its 
transmitter (left) from as far 
away as about 150 feet. 


15 hours of use between charges for 
its W410. Of course, the actual time 
varies greatly between listeners who 
gravitate to elevator music and those 
who like to blast heavy metal. 

As with other radio frequency de- 
vices, interference is possible in the 
speakers’ 902- to 928MHz range. Au- 
dio devices like 900MHz cordless 
phones, wireless microphones for 
camcorders, wireless headphones, and 
baby monitors can coexist with wire- 
less speakers in the same house— 
though they can occasionally cause 
unwanted sound in the speakers. To 
reduce the problem, JBL's SAT2 
speakers ($299) feature a frequency 
selector. Similarly, some cordless 
phones switch frequencies automati- 
cally, others through a push-button 
control. Manufacturers of 900MHz 
speakers include Recoton, JBL, and 
Chase Technologies. 


INTERACTIVE 


sion for a grocery delivery 

is the latest enhancement 

| to home shopping. More than 
200 subscribers to the Interac- 


М an order via televi- 


will at first be available only 
from listlike menus, but both 
systems plan to offer 3-D im- 


about $8. Early next year, looking for a few answers: 
some 4,000 Orlando, Florida, © "Will customers be satisfied to 
customers of Time Warner and interact with their TV? Or is the 
Shoppers Express will also be tactile experience, actually pick- 
able to buy groceries from Winn ing up an object, what people 
Dixie and health and beauty want?" asks Hoeppner. “We 
goods from Eckerd drug stores. (оп? yet know." 

All of the homes are being Grocery shopping by modem 
equipped with fiber-optic lines. was available in the early days 
In the Denton test, the items of Prodigy, the online computer 


service. Users could even speci- 
fy fruit ripeness. Their previous 
purchases were listed so that a 


| tive Channel are now testing ages of the products. "You repeat shopper could quickly fill 
such a service in Denton, Texas. could select an item, rotate it in the quantity. Despite these 
| They can select fresh produce, 360 degrees to look atit ond ^ amenities, the service was 
from apples to zucchini, plus read the labels, and then make abandoned in the few cities 
other products from the shelves your purchase,” envisions Gerry — where it was tried after the lim- 
of the Kroger supermarket Hoeppner of Eckerd, based in ited selection, added cost, and 
chain. They pay a Shoppers Ex- Clearwater, Florida. waiting time proved unpopular. 
press home delivery charge of Hoeppner and others willbe — ——Mariette DiChristina 
sional graphics software for TV news 
TELEVISION and weather. EarthWatch “visualiza- 


Fiyv-THROUGH WEATHERMEN 


s if levitating above a moving 
i seaboard, the TV weath- 

er reporter is suddenly shrouded 
in clouds, then rain. In 3-D letters, the 
names of cities race past; the camera 
then pans so that the reporter, and his 
viewers, are approaching New York 
City from the ocean side. 

Gone are yesterday’s tools—the 
grease pencil, pointer, and two-dimen- 
sional map. Today’s weather report is 
driven by computer graphics that de- 
pict terrain in exquisite detail and 
from any angle or perspective—in- 
cluding a space shuttle-type view from 
hundreds of miles above Earth. 

“We're marrying meteorology to а 
touch of Disney,” says Paul Douglas, a 
TV weatherman at WBBM in Chicago. 
The result is a larger-than-life person- 
ality who seems to be flying through a 
virtual world that re-creates a region, 
all the way down to . 
the city skyscrapers, 
for instance. 

Douglas is founder 
of Minnetonka, Min- 
nesota-based Earth- 
Watch Communica- 
tions, опе of two | 
companies specializ- | 
ing in three-dimen- 
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Earth Watch maps South Korea (above). WCBS-TV's 
Storm Field (left) shares the spotlight with an Earth- 
Watch animation. 


tions” can now be seen on stations in 70 
cities around the country. The software 
was used to depict the approaching 
hurricane in the film Jurassic Park. 

WCBS-TV weatherman Storm 
Field in New York is quick to puncture 
the illusion, admitting that he’s really 
standing in front of a blue screen and 
that the animated background which 
makes him seem like Superman is ac- 
tually streaming off a Silicon Graph- 
ics workstation. Because a few sec- 
onds of animation can take a half 
hour to render, Field doubts that the 
technology could now depict a fast- | 
moving storm accurately. 

“No one is doing this in real time,” 
concedes Bill Schlueter, vice president 
of sales for Kavouras Inc. in Min- 
neapolis, which makes a competing 
system seen on 175 stations. But he 
forecasts that in the next few years, 
ever-faster processors will allow the 
simulations to keep up with fast- 
changing conditions. 


VCRS 
DSS CHANNEL SHIFTING 
R:: Digital Satellite System own- 


ers who want to tape more than 
ne program while theyre away 
have been limited to the same chan- 
nel—the one last tuned in before leav- 
ing the system unattended. But in 
| September, Mitsubishi Consumer 
Electronics will ship a Super-VHS 
VCR capable of switching the DSS 
|| tuner each time taping begins. 

Model HS-U760 ($799) blasts a 
compatible infrared signal to the DSS 
receiver for channels 100 through 999. 
And though the device won't tune 
Sony's new DSS units, Sony offers an 
optional multi-event timer. 


AUDIO 
THE SEA Ін 3D SOUND 


ess than a thousand blue whales 

і may still be plying the world’s vast 
eans, singing as they swim. But 

you can hear what it’s like to travel 
underwater with these colossal ma- 


rine mammals, thanks to a sophisti- 
cated 3-D sound “imaging” system. 

The system, called the Taylor Array, 
complements two parts of the Ocean 
Planet exhibit, which will be at the 
Smithsonian Institution in Washing- 
ton, D.C., until Jan. 2, 1996. In one 
part, visitors walking through a 50- 
foot-long tunnel are surrounded by 
whale and water sounds, from record- 
ings made over the last three decades. 
In another area, exhibit-goers hear 
crashing waves and other sounds of 
the seashore. 

Think of the system as super sur- 
round-sound. Developed by Dimen- 
sion Audio of Santa Monica, Califor- 
nia, the array uses multiple audio 
channels to deliver sound from all di- 
rections. Each channel has its own 
driver, amplifier, and speaker. Thirty- 
two such channels create the blue- 
whale effects at the Smithsonian, 
though the array can comprise from 
16 to some 90 channels, depending on 
the size of the area. 

Making the sounds interact correctly 
requires some fancy computer soft- 
ware. An array sound designer devel- 
oping an audio “scene” can incorporate 
variables such as where each sound 
will come from and what materials will 


or more than a decade, manufacturers 
have been promising large TV screens 
that could be suspended from a nail as 
effortlessly as is a framed painting. Ironical 
ly, a TV manufacturer known for the biggest 
and heaviest cathod in consumer 
electronics has finally announced a target 
— for a 40-inch flat-panel display. 
Mitsubishi Consumer Electronics expects 
to be demonstrating, next year, a gas plas- 
ma display that will rival the screen size of 
its largest CRTs but be only three inches 
thick. Models could be in stores in late 
1996 or early 1997 in the $7,000 to 
$10,000 range. By comparison, the com- 
pany’s 40-inch directview (CRT) sets are 
priced from $3,400 to $4,000. 


be on the walls and floors of the room. 
The software then maps the digitized 
sounds to appropriate array channels. 

Later this year, a 48-channel array 
will complement Trinity Broadcasting 
Network's Virtual Reality Theater lo- 
cated in Hendersonville, Tennessee. 
Dimension Audio also plans a version 
for a consumer virtual reality video 
game.—4M. D. 


here's no finer example 


of animal magnetism. 


101 piset, real Kentucky. 


Wild Turkey" Kentucky Straight Bourbon Whiskey, 50.5% Alc Vol (101°), Austin, Nichols Distilling Co., Lawrenceburg, KY. © 1993 Austin, Nichols & Co., Inc, 
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Moonlight NV-100 
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[ake vour Night Vision, camping, ААЛА o o r^ illuminator 
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Night Vision is now affordable! 


hunting, fishing or on vacation. _ 
Simple to use— press _ 
the power button | 
and see more than 
you can imagine: 
The scopes power- 
ful light intensifier 
amplifies existing 
light thousands of 
times. The optional 
infrared illuminator 
accessory brightens 
completely dark areas кт e 
with a beam of invisible Th = 
All Night Vision is covered by 
a one year warranty. 
Call for a dealer near you. 


Moonlight Products 
10401 Roselle Street 
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Balnhondions are —— on homes 
nationwide. They can be installed 
on yours in about 3 hours with a 
screwdriver. RainhandleR is virtually 
invisible, rustproof and comes in 
white, brown or natural aluminum. 
For more information send 
coupon to RainhandleR or call 
1-800-942-3004 


RainhandieR delivers 100% of precious 
roof rain to your lawn and shrubs. 
Join us and urge others to 
protect our water 
resources for future 7 
generations. 
Some distributor 
territories 


44 blast from your 
i eum" m PF garden hose- from 
cL 
1AINHANDLE PE 
| Dept. PS095  fomSAVETME CORP. - | STOP WATER 
1 2710 North Avenue, Bridgeport, CT 06604 ! DAMAGE. 
i Please send me your free information kit. T] Наіпһап ЕН in win- 
| Name i ter, protects your 
I Add | investment by 
í i helping to prevent | 
і City i CMS: eel gratin dams 
| on the roo | 

State —__ Zip. L otherwise lead to 

Phone ( ) water rot and leaks. 
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needs no cleaning, 


because it can't 
Clog. Its patented 
louvers break up 
root bed гы, ud a 
т ої ппу Grops 
ста disperse them 
away from your 
house. 


| STOP CLEANING. 


again 
to clean a gutter. 
RainhandleR comes 
clean with « a quick 


ELECTRONICS 
HDTV 


First HIGH-DEFINITION 
Vipeo THEATER IN THE 
UNITED STATES 


ost video buffs will have to 
wait at least until next year’s 
Summer Olympics in Atlanta 
to get their first serious look at high- 
definition video. But beginning next 
spring, visitors to New York will be 
able to experience for $9 a spectacu- 
lar example of high-def showman- 
ship in what's billed as the country's 
first commercial high-definition 
video theater. 

The production, called *Show Me 
New York," will present tourists with 
a virtual metropolis designed to look 
and sound better than the real thing. 
A high-definition video tape deck will 
feed a half-hour video program 
through powerful front projectors on- 
to a curved, 42-foot-wide screen. 
Viewers in the acoustically balanced 
midtown theater will also experience 
eight channels of surround-sound, a 
laser light show, live performers in- 
teracting with the video, and a few 
minutes of high-definition 3-D. A pre- 
view at creator/producer David Niles' 
studio showed a startlingly bright 
and realistic picture, easily the equal 
of 35mm film. 

At the show's climax, viewers will 
witness images of themselves, cap- 
tured earlier by a hidden high-defi- 
nition video camera, integrated into 
the video as giants striding among 
the skyscrapers of the city. The 
video doubles will walk and point at 
their real selves seated in the audi- 
torium. And thanks to a bank of 120 
slave VCRs, also controlled by the 
master HD videotape, viewers will 
be able to purchase souvenir VHS 
copies of the one-hour show they've 
just seen.—Stan Pinkwas 


Diorama of the “Show A Me New PET presen- 
tation includes the HDTV theater and a lobby 


area reminiscent of old New York. 
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са ESCORT | — 


1962 Corvette Convertible Passport 4500 Radar/Laser Detector 


2 Ou may not be able to afford a classic Corvette convertible — yet, but you can own 
the best radar/laser detector designed for serious drivers: the classic Passport 4500 
SuperWide. Passport 4500 SuperWide detects ай traffic radar and laser bands. It's now the 
best value as well: total 4-band radar/laser protection PLUS the ESCORT brand name is 
only $139.95. Order your classic Passport 4500 SuperWide and get the radar/laser 
detector that hundreds of thousands of drivers use - and swear by — everyday. 


Passport 4500 SuperWide $139.95 ай 


«СЕТЬ features 
©з? 


"т EI EANET | BOR fpe ке 
Patented Anti-Falsing System 


SmartShield' VG? Protection 


ESCORT Quality Built In Each Passport 
Proudly Made In The USA 


for classic road protection, call toll-free: 


SATISFACTION GUARANTEED! › у ; Am ESCORT 

Try your PASSPORT for 30 days. did Department 401695 

If you're not satisfied, return it Open 24 hours а day, 7 days a week for your convenience 5200 Fields-Ertel Road 
for a refund, no questions asked. Cincinnati, Ohio 45249 


Shipping & handling is extra: OH res. add 696 sales tax 


© 1995 CMI The Innovative Edge." 


BUYING A MORE EXPENSIVE 
PAINT WON'T BUY YOU 
A BETTER PAINT. 
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— QurBest Quality Interior 
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E Hatlatex 
= Wall Paint 


* опе | s Ё bility 

* Scrub Coal Coverage » 12 year dura alter 
Scrubbable 4 stain resistant + low ЭР 

* non-yellowing ж coloríast 
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White 


] 624 911> 
Ў A Gallon А А A Gallon 
Quality is important to you. And to us. 
Which is why at Ace, we make our own paint. 
Ace /-Star gives you one-coat coverage, durability, and 
your complete satisfaction is always guaranteed. 
All for a lot less than the other leading brands. 
Which is perhaps why a leading consumer rating magazine 
named Ace Paint one of the best you can buy. 


Paints, Stains,Varnishes апа More 


Available at participating Ace Hardware stores while supplies last. Prices shown are those 
suggested by Ace Hardware Corporation, Oak Brook, IL and may магу at independent Ace retailers. 
Prices may be higher in Alaska and Hawaii. 

(61995 Ace Hardware Corporation 
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OUTDOOR PROJECTS 


BuiLD A RECYCLING COMPOST BIN 
GARDEN PATHS THE EASY WAY 
WEATHERIZE YouR DECK 


GET READY FOR WINTER 
Ам ALTERNATIVE ТО GUTTERS 


IDEAS ** FALL “95 


IMPROVE YOUR VEHICLE'S PERFORMANCE 
INSTALL A GARAGE DOOR OPENER 


HOME REMODELING 


MILDEW-PROOF PAINT FOR BATHS 
TOUGH TOOLS FOR ALL-SEASON WORK 


NEW TOOLS & PRODUCTS 
Tires For WET-WEATHER DRIVING 


IDEAS FOR FAL M- SPECIAL ADVERTISING SECTION 


POWER TOOLS 
LIKE THE PROS USE 


THE RIGHT TOOLS 
FOR THE JOB 


No matter what kind of work vou have to 
do around your home, one thing is certain: 
You'll always do a better job if vou use the 
right tools. The right tool, of course, is the 
one most suited to the work at hand—a 
screwdriver tip that properly fits the screw 
size, for example, or a saw with the correct 
blade for the material you're cutting. 

There is another kind of “right” tool, how- 
ever, and it has more to do with quality than 
size or type. The old saying, “A poor work- 
man blames his tools,” still holds true. But 
it’s also true that a well-made tool can help 
you do better work, while a cheap tool with 
weak, poorly machined 
parts or misaligned 
components can cause 
you to make errors or 
damage a workpiece. 
All of the power and 
hand tools in our work- 
shop are made by 
Craftsman, a name that 
fits both their manufac- 
turing pedigree and 
their mission. Because 
they are designed to 
industrial and profes- 
sional standards, vou 
know thev can be 
depended upon—and 
will deliver superior performance, no matter 


what the job. 


ARMED AND READY 


Some tools have been around forever, it 
seems, because they always get the job done. 
Staple guns are like that. There's no substi- 
tute for a heavy-duty staple tacker when you 
need one for insulating, picture framing, 
upholstery, carpeting, wiring or general 
“hold it all together” repairs. 

Arrow, maker of the familiar T50 manual 
staple gun tacker, recently introduced a 
heavy-duty professional-grade Electric Staple 
Gun. It makes stapling tasks easier because 
you don't need strength to place staples into 
hard woods or other materials, and you can 
work for longer periods without fatigue. 
Like the manual model, the electric version 
uses staples from 4- to ¥e-inch in length, YOU DON'T HAVE TO CLIMB A 
including special ceiling tile staples. о nace AN к а 


= == 
continued n ТИЛДЕ Jd 


54 • POPULAR SCIENCE SEPTEMBER 1995 


ӘРЕСІАЛІ ADVERTISING SECTION 


inother tool that has earned its place in the 
ome and on the job is the hot-melt glue 
. And it, too, has some improvements. 
ow now makes a variety of specialty 
aulks, sealers and even temporary weather- 
tripping for use in its glue guns. 


AN ALTERNATIVE TO 
3UTTER SYSTEMS 


Jne difficulty we won't have to contend 
ith this winter is gutters and downspouts 
ogged with ice, snow and frozen debris. 
utter systems are a perennial problem 

because they catch everything that lands on 
roof—rain, snow, leaves, branches, base- 

alls and you-name-it. Large items сап 
juickly block downspouts, but smaller 
ebris can build up over time and cause 
hese systems to fail. When this happens, 
ater overflows, damaging landscape plants 

г even the house foundation below. Ice 

ams alsc develop during freezing weather, 

ausing water to back up under the shingles 
ind enter the house. The only way to fix 

his problem is to get on a ladder or the 

oof and clean out the gutters, or disassem- 

le the downspouts and leaders to remove 
he blockage. 

Dur solution was to remove our old gutters 

ind downspouts and install a Rainhandler 

Rain Dispersal System. Instead of trying to 

atch water, this system of open louvers 
tercepts the flow of water off a roof, 

breaks it up into small droplets, then dis- 
berses it naturally over a broad area away 
rom the house walls. Because of their open 
lesign, Rainhandlers are self-cleaning, and 
ny debris that gets caught in the louvers 


be sprayed away from below with a gar- | 


len hose. Their thin, low-profile design also 
makes them unobtrusive and almost invisi- 
ple when color-matched to а house’s fascia 
рг trim. 


IF IT’S OUTDOORS, 
T NEEDS PROTECTION 


апу home owners һауе the impression 
hat “outdoor wood” such as cedar, red- 
vood and pressure-treated wood are invul- 
erable to the effects of weather. Nothing 
ould be further from the truth. Changing 
emperatures, especially freeze/thaw cycles, 
lirect sunlight, soaking rains and wind all 

entually take a toll on wood's natural 
silence. Decks and wood siding аге 
xtremely vulnerable. Even exterior masonry 
ind concrete may crack and spall as a result 
bf water penetration. 


If you're stuck with a chain drive opener, you know the 
answer. Chain drives rely on a noisy, greasy, slack chain 
with hundreds of little links that can stretch or even break. 
Consider the advantages of installing a Genie” Screw Drive Opener: 

Increased Strength. Unlike most chain drive openers, беше 5 
solid ten-foot steel screw and direct-drive technology deliver more 
lifting force to your door. 

Maximum Power, Quiet and Durability. Genie’s reliable transfer 
of power, from motor to screw to door, delivers a quieter, smoother lift 
and close. Time after time, year after year. 

“Tighter” Security. Chains flex, wobble and give. But Genie's 
exclusive solid-steel screw twists down tight and resists forced, Le 
manual operation. SE 

The Standard for Safety. Every Genie opener meets or exceeds SS 
the strict mandates of The Consumer Products Safety Act* and has, SE 
earned the UL Mark of Safety. | S 

Easy Installation. Follow the step-by-step illustrated $ 1 
instructions. We even have a how-to home video and a toll- | 
free HELP hotline. Or you can just call an —Ó 
Genie Professional to do the job. , 

For the name of your nearest Genie Dealeror 27. ( 
Professional Installer, call 1-800-87-GENIE. 2-3 
In Canada, call 1-800-654-3643. 


*Effective January 1, 1993. m 


421994 Genie is a registered trademark of The Genie Company, Alliance, Ohio 44601. UL Listed. CSA Certified. 
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OUTDOOR WOOD NEEDS SEASONAL CARE TO 
MAINTAIN ITS GOOD LOOKS AND PREVENT DETE- 
the elements and protect exterior unfinished RIORATION, ACE SEALTECH DECK SEALANT в = 
А GOES ON MILKY WHITE, THEN DRIES CLEAR TO IE BEST DEFENSE 
wood and concrete or masonry surfaces. For CREATE АМ INVISIBLE BARRIER AGAINST MOIS- 


The answer to these problems is to seal out 


' А ж { ғы | : 8 TURE FOR YTEAR-HOUND PROTECTION. 
the best combination of long-lasting protec- 


tion at an affordable price, we used new Ace HUS 
Seal Tech Acrylic Waterproofing Sealer. It 
goes on quickly with a roller or brush, and 
because it’s water-based, tools clean up just 
as quickly in warm soapy water. SealTech is 
milky white when first applied, which helps 
you to see its coverage, then it dries clear. 
When vou're done, water beads up and 
moisture penetration is resisted, You can 
even use SealTech to improve the water- 
repellency of porous outdoor fabrics such as 


awnings, patio umbrellas, tarps and tents. 


SAFE AND SECURE, 
FOR OPENERS 


Getting in and out of your car in freezing 


rain or snow is no fun. That's just one rea- 


== 


son why having an automatic garage door Бе AMICUS MI AMT um LT isi 
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DESIGN MAKES THE DIFFERENCE 


CLOSE-UP PHOTOS SHOW THE DETAILS: RAINHANDLER LOUVERS (LEFT) BREAK 
UP RAIN WATER INTO SMALLER DROPLETS FOR GENTLE DISPERSAL. SOLID- 
STEEL SCREW DRIVE (RIGHT) IN GENIE GARAGE DOOR OPENERS PROVIDES QUIET, 
TROUBLE-FREE OPERATION. 


opener makes sense. Once a luxury, auto- 
matic Openers now represent good value in 
more ways than convenience. 

Garage door openers are not only inexpen- 
sive but also easy to install, even for home 
owners who think they are all thumbs, An 
automatic opener is also the best way to 
secure a garage, because with a unit attached 
it’s almost impossible to force the door 
open. And because our Genie garage door 
opener can be preset to any one of thou- 
sands of different codes, accidental or inten- 
tional duplication is virtually impossible. 
Another advantage to today's best garage 
door openers is greater lifting power in 


smaller, more compact units. This 15 espe- 

AN AUTOMATIC GARAGE DOOR OPENER ADDS SECURITY TO YOUR HOME: WITH A UNIT ATTACHED, 
DOOR CAN'T BE FORCED OPEN. AND REMOTE-CONTROL CODES ARE ALL BUT IMPOSSIBLE TO DEFEAT. 
TO DISENGAGE THE UNIT FOR MANUAL OPERATION. SIMPLY PULL DOWN ON THE RELEASE HANDLE. 


cially important if your garage has a heavier 
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INCLUDES THESE HERE'S OUR BRIGHTEST IDEA VET. 
MORE INNOVATION АТ А LOWER PRICE! 


AS THE LEADER IN GARAGE DOOR OPENERS, WE FIND WAYS TO MAKE PRESSING A BUTTON DO MORE. LIKE 


TURNING ON HOUSELIGHTS FROM YOUR САН”. OR SECURING YOUR GARAGE WHILE YOU'RE ON VACATION. 


=, 


DIE HARD BULBS 
HT UP BOTH SIDES 
OF YOUR GARAGE 


WO0-3 FUNCTION | "m EVEN OUR LIGHT BULBS ARE 
REMOTE | е” 
CONTROLS 


BETTER. THEY USE LESS ENERGY AND LAST LONGER. FOR 
A SHORT TIME, SEARS BEST 1/2-HP OPENER IS PRICED LOWER THAN EVER AND COMES WITH AN ARRAY 


ОҒ OUR LATEST INNOVATIONS. AN INCREDIBLE VALUE! AND TO THINK, ALL YOU DO 15 PRESS A BUTTON. 


DELUXE WALL 
CONTROL 


SPECIAL PURCHASE PRICE 


190.00 53641 


AUG. 27 THRU SEP 9 


INFRARED LIGHT | — 
SENSOR REVERSES | БРИЕТАЬЕ 
OR BEFORE CONTACT | | RN E Lu ERA S 

EXCLUSIVELY AT SEARS AND SEARS HARDWARE STORES 


EQUIRES OPTIONAL ADAPTERS. 


PRICES MAY VARY IN ALASKA, 
HAWAI AND PUERTO RICO. 


insulated or steel door, or if you plan to 
upgrade to this type of door in the future. 
Our Genie unit features a 4-horsepower 
motor with screw-drive operation. Many 
openers are only 4 horsepower and have 
less-reliable chain-drive operating mecha- 
nisms. Unlike screw-drives, which have a 
door-lifting carriage that runs along a solid- 
steel threaded rod, chain-drives utilize a 
bicycle chain that can stretch, kink or even 


break under stress. 


MILDE 


ANYWHERE 


PERMA-WHITE 


INTERIOR MILDEW-PROOF PAINT 


Use Perma-White and vou're 
guaranteed not to have 
mildew growth. 


It's a special water-base paint 
designed for moisture-prone 
areas in the home. 


Washable and scrubbable, it 
won't blister or peel in high- 
humidity environments, like 
ordinary paint will. 


Т, 


_ It’s also self-priming, which 


means it will stick to porous or 

slick, hard-to-stick-to surfaces. 
And it dries fast. 

Perma-White comes in a 

white formula, tintable to 

match any decor. Available 

in satin or semi-gloss. It’s the 

* perfect paint for ceilings, 

walls, doors, and trim! 


Perfect for bathrooms, closets, basements, garages, laundry rooms, etc. 


Send for FREE Application Booklet: 


Wm. Zinsser & Co., Inc., Dept. P5095 
173 Belmont Drive, Somerset, NJ 08875-1285 
Phone: (908) 469-4367 


© 1995, Wm. Zinsser & Co., Inc 
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ZINSSER(e) 


QUALITY SINCE 1849 


Makers of high-performance 
specialty paint & decorating products. 
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JUST SQUEEZE 
THE TRIGGER 


DRIVING IN THE WET 


In many areas of the country, fall is a change 
able time of year as far as weather 1s con- 
cerned. One day it can be warm and dry, then 
cold and wet the next. But for most home 
owners, that doesn’t aftect their routine. 
There are errands to run, groceries to buy, 
commuter trains to meet, and kids to drive to 
school or to the dentist or to practice of one 
sort or another. 

If driving in wet, rainy weather is not your 
favorite way to spend time behind the wheel, 
help has arrived. Goodyear recently intro- 
duced Aquatred IT tires, which dramatically 
improve vehicle handling and stopping on 
wet road surtaces. These tires have a deep, 
wide, center groove that channels water away 
{тот the treads to increase tire traction. The 
Aquatred П ts an all-season tire as well, with a 
65,000-mile warranty, and the improved tread 


design provides a quieter ride. 
A WALK IN THE GARDEN 


Неге" an interesting challenge: How do you 


create a lawn or garden path that is durable 


ly 


enough to last outdoors for years, is visua 


SPECIAL ADVERTISING SECTION | IDEAS FOR FALL ‘95 


appealing, is easy to build, and uses cost-efti- There is another option that can help you cre- paths or patios of any size, adding sections | 


cient materials? ate a natural-looking walk without a lot of whenever you like. Quikrete also makes a 

A solid walk may not look appropriate in a work or expense. The Quikrete Brick Pattern Stone Pattern Walk Maker. It's easy and even 
garden or may not be what you want for your Walk Maker is a durable, reusable plastic form fun to build this way, and the results look just 
lawn. Gravel paths are easy to create, but loose which makes 2x2-foot-square groups of con- like real brick or stone. 

stone requires the most maintenance and must crete bricks in a running-bond pattern. You | 

be replenished every few years. Bricks set in simply mix a small batch of Quikrete preblend- NO MORE MILDEW, 

sand and natural stone pavers are timeless ed concrete with water, add one of four avail- NO MATTER HOW DAMP 

favorites for pathways, but they are the most able Quikrete Liquid Cement Colors, and fill Just about every year, we find that our bath 
expensive options, and installation is time-con- the form with the concrete. ceiling needs repainting—after we've cleaned 


suming and requires professional skill. You can work at your own speed to make off the mildew that inevitably accumulates on | 


T90 


NO FRILLS. | 
NO GIMMICKS. 
JUST SOLID STEEL, .— 


| | 


PROFESSIONAL | 
| QUALITY! | 


ELIMINATING | 
THE HAZARD | 


THE WIDE, DEEP, CENTER CHANNEL IN | 
GOODYEAR's NEW AQUATRED ЇЇ TIRES FOR CARS 
AND TRUCKS DIRECTS WATER AWAY FROM THE | 
TREADS TO INCREASE TRACTION AND DRIVING | 
CONTROL ON WET SURFACES. 
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this surface. Proper ventilation is the best 


PATH OR PATIO MAKER 


defense against mildew growth, but even 
this doesn’t always work in a confined space 
where lots of moisture is present. 

This year, however, we have a new 
weapon—Zinsser’s Perma-White Mildew- 
Proof Bathroom Paint. It’s guaranteed to 
prevent mildew for up to 5 years. It’s also 
blister-proof and peel-proof. Perma-White 
simply will not support mildew growth, even 
in high-humidity environments, so it’s the 
perfect paint for such moisture-prone areas 
as bathrooms, basements, laundry rooms, 
garages and closets. And it’s easy to use. 

No special primer paint or sanding is need- іс al 
ed, and because it’s water-based it goes on 
with low odor and cleans up easily. Problem 
surfaces are no prob- 
lem, too. With 
Perma-White, you 
can paint nght over 
slick or glossy sur- 
faces such as glass, 
tile and old paint, as 
well as porous mate- 
rials like drywall, 
new wood and 
masonry. [his is 


also a good paint for 


JUST FILL IN THE BLANKS 


doors, wood trim 

and other areas that 
regularly need to be | VE 
scrubbed clean, and 
it's available in both 


low-luster satin or semi-gloss finishes. 


HIGH, WIDE AND 
HANDSOME 


Around-the-home maintenance and repairs 
don't always involve dirty, difficult work, but 


when they do you need the right tools to 


continued on page 62 


ЖАМЫ ТМ С) ) 


! uil lew-Pre 
е room Paint 


RE | 


60 © POPULAR SCIENCE SEPTEMBER 1995 


GOOD; YEAR : 


“7. tre 2 2: Led 


ALL-NEW AQUATRED IL. 


IT HAS A DEEPER, WIDER AQUACHANNEL? 


Goodyear introduces the next generation all-season radial 


for superb wet traction. The all-new Aquatred II? It has a bolder, 


cem puni П. 
B Deeper, wider 
AquaChannel sweeps 


water away for superb | m ) | | ‚ 
wet traction than our original Aquatred. For outstanding traction in the rain. 


wider, deeper AquaChannel™ to sweep even more water away 


B All-season tread 
with a new 65,000- AND A NEW 65,000-MILE TREADLIFE WARRANTY. 
mile limited treadlife 
warranty. See dealer 
for details. 


A new, more durable compound adds treadlife. And value. 


B Advanced tread 
pitch desien for 
reduced road noise. 


With a 65,000-mile warranty. The all-new Aquatred II. 


New AquaChannel. New warranty. Only from Goodyear. 


THE BEST TIRES IN THE WORLD 
HAVE GOODYEAR WRITTEN ALL OVER THEM. 
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get them done ina hurry, A Chevrolet full- = | tonis 
size pickup is one of the handiest helpmates 5, YOU RIDE IN C/ LIKE com ORT HANKS A TRUCK FOR 
: | | NTERIOR OPTIONS THAT INCLUDE LEATHER | ALL REASONS 
you can have at times like these, Pickups are 
indispensable for hauling heavy cargo, odd- 
size materials and just about anything vou 
couldn’t—or wouldn't want to—put inside 
vour family vehicles. 
But what about when they’re not working 
hard? That's where the real beauty and ver- 
ѕашиу of a Chevy pickup shines through. Its 
passenger-cab interior is as comfortable as 
the rest of this truck is tough, with standard 
and optional features that include contoured 
leather seating, high-grade audio systems, a 
console work-station, and plenty of storage 
space behind the seats. In addition, there’s a 
full range of powertrain and 2- or 4-wheel- 
drive options, along with regular- or extend- 
ed-cab and short- or long-bed models with 
Fleetside or Sportside styling. New standard 


safety features such as driver-side air bags Д | b POWER TO GO 


and four-wheel antilock braking systems 
(ABS), as well as a ride that rivals the most 
comfortable sedans, make Chevy full-size 


pickups the ultimate in personal-use vehicles. 


г ұл — 
из шз n реу 
LU M i 1 
ANTI ! 
: Ed de Ё Bii 
ate 


Now anyone can have stone-pattern walkways and patios at rock-bottom ү All you need is the Walk Maker™ 
iom TORE LE Walk Maker is fast, because it only takes minutes to complete а 2x 2 section. It's easy, because you 
just fill it with concrete, smooth off the top with a trowel, and remove the mold. And it’s economical, because one 
| 8016 bag of QUIKRETE Concrete Mix will fill a 2 by 2’area. Plus, since the Walk Maker pattern is designed to inter- 
lock, you only need one mold. And for a longer lasting walk that resists 


cracking and ЕЛІ g, you can use QUIKRETE Fiber-Reinforced Concrete. ә "ТШ КЕТЕ: 
So if youd like to leave a lasting impression on your landscape, use Walk Maker. Кеды 
For more information about апу QUIKRETE product call 1-800-282-5828. (CUUIKRETE RET 


e 


QUIKRETE* is the registered trademark of The QUIKRETE Companies, Atlanta, GA 30345, and Associated Licensed Manufacturers. WALK MAKER™ is the trademark of WALK MAKER, INC. ©1993 The QUIKRETE Companies 
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ALERT! 


A Wave Ol Killer hurricanes 1s long overdue, 
Says the world s foremost hurricane expert. 


BY PETER CATALANO 
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HORODNER 


NIXON 


Never, no matter what may be the progress of science, will honest scientific men whi 


Remember Hurricane 
Andrew? 

For most of us, memories 
may be fading, but Flor- 
idians will never forget 
Andrew and its wild path 
of destruction. Three years 
after the hurricane struck 
Miami, they’re still clean- 
| ing up. Five years from 
| now they'll still be at it. 

Now imagine hurricanes the size of 
Andrew slamming into metropolitan 
regions along the East Coast with al- 
most yearly frequency, for a decade or 
more. Impossible, you say? 

Try probable. 

That, at least, is the hurricane fore- 
cast for the coming decades from 
Colorado State University meteorolo- 
gist Wiliam Gray. Based high in the 
foothills of the Rockies 1,600 miles in- 
land from the Atlantic Ocean, Gray 
may seem an unlikely candidate for 
predicting hurricanes. Actually, he 
may be the world's leading hurricane 
prognosticator. Over the last 20 years, 
the lanky, silver-haired meteorologist 
has painstakingly developed a mathe- 
matical formula for predicting season- 
al hurricane activity. His formula 
takes into account everything from 
West African rainfall to Pacific Ocean 
currents. Says renowned hurricane ex- 
pert Neil Frank: “No one was capable 
of long-term hurricane forecasting at 
all” before Gray came along. 

The long-term forecast is exactly 
what worries Gray these days. During 
the past century, hurricane activity 
has fluctuated over roughly 20-year 
periods. In the late 1940s and '50s, for 
example, Florida and the East Coast 
were continually battered by rampag- 
ing hurricanes from the Caribbean 
Basin and the tropical Atlantic. 
Recently—Hurricanes Andrew and 
Hugo notwithstanding—we' ve been іп 
a dry spell, Gray explains: a dry spell 
whose end is overdue. 

"We've gone 25 years with relatively 
little activity—a long cycle by histori- 
cal standards," Gray intones in his 
middle-American lilt. “Inevitably, long 
stretches of destruction will return.” 
When this happens, “Florida and the 
East Coast will see hurricane devasta- 
tion such as they have never experi- 
enced before.” 

Gray often faces skepticism when he 
spreads this message in dozens of 
speeches each year to weather profes- 
sionals and nervous insurance execu- 
tives. “It’s hard for a lot of us to com- 
prehend a severe hurricane every 
year, the meteorologist says. “For 
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most of our lives, we've grown up in a 
tranquil cycle of few hurricanes, at 
least compared with the 1950s." 

When will the tranquility end? A 
cautious scientist, Gray is reluctant to 
be pinned down to exact dates; but he 
notes that historically, hurricane cy- 
cles have switched over as little as two 
to three years. 

The bad weather could already be at 
the door. Gray's forecast for this hurri- 
cane season (June through September) 
called for as much activity as in any pe- 
riod since 1989—the year Hurricane 
Hugo devastated South Carolina, and 
the worst season of the last decade. 
Gray predicts that three major hurri- 
canes, five minor hurricanes, and 
twelve smaller tropical storms will 
form. (Indeed, one of these minor hurri- 
canes, Allison, smacked into the Florida 
panhandle on June 5.) The overall hur- 
ricane intensity, a measure that takes 
into account sea surge as well as winds, 
should exceed by a large margin that of 
the 1992 season, when Andrew hit, 
Gray reports. 

Whenever the hurricanes return, the 
damage will be much worse than in the 
50s апа '60s, because of the vast 
coastal development since then. Fully 
half the U.S. population now lives in 
East Coast areas prone to hurricane 
flooding. Insurance policies on coastal 
properties total almost $2 trillion. 

For some perspective, consider that 
the bill for Hurricane Andrew was $25 
billion. At that, we got off easy. In a re- 
cent article, retiring National Hurri- 
cane Center director Bob Sheets says 
that if Hurricane Andrew had tracked 
only 20 miles farther north in Florida, 
then stayed on that track across the 
state (as it was predicted to do), “total 
property damage would have exceeded 
$100 billion.” Assuming the average 
home costs $100,000 to rebuild, that’s 
the equivalent of 1 million destroyed 
homes. 

Another think-tank study estimates 
that hurricane activity similar to that 
of the late 406 and '50s would today 
cause $106 billion worth of destruction 
in south Florida, $68 billion in 
Virginia-Maryland, and $104 billion in 
New England. “With figures like 
these,” says Sheets, “it is not difficult 
to envision a national economic cata- 
strophe in the future.” 

Judging by his ability to predict hur- 
ricanes seasonally, Grays warnings 
should be taken seriously. Each 
November, Gray issues projections on 
the coming year’s big storms and then 
publishes updates for the June- 
through-September hurricane season. 


His forecasts have been uncanny: 
His formula accurately predicted hur- 
ricane activity in nine of the last 11 
years. In late 1991, for example, he 
projected only one intense hurricane 
for 1992. Exactly one formed: Andrew. 
In the fickle business of weather fore- 
casting, this level of accuracy is con- 
sidered a major feat. Gray's is "the оп- 
ly credible model available today” for 
predicting hurricane activity, lauds 
Sheets. 

Unfortunately, the one thing Gray 
can't determine in advance is what peo- 
ple want to know most: how many hur- 
ricanes will hit land—"landfall" events, 
in the trade jargon. That's because fore- 
casting the precise path a wandering 
hurricane will take is, at best, a dicey 
proposition—even with the help of su- 
percomputers. 

Grays interest in hurricanes dates 
back to the early '50s, when he was se- 
lected for a special Air Force weather 
training program after graduating from 
college. The program led to a Ph.D. 
under the tutelage of one of the nation's 
premier weather theorists, Herbert 
Riehl, at the University of Chicago, and 
then to a long stint at the National 
Hurricane Research Laboratory in 
Florida (now the National Hurricane 
Center) Grays work at the lab occa- 
sionally involved flying through the eye 
of hurricanes in aircraft loaded with in- 
strumentation. 

After moving to Colorado State 
University in the '80s, Gray started 
putting all the global weather fact- 
ors together into a formula. At first, 
mainstream science was skeptical: 
How could anyone predict something 
as fickle and seemingly random as 
hurricanes? But Gray calmly stuck 
to his convictions. *He's stubborn," 
says Colorado State spokesman and 
friend, Tom Milligan. “He had to 
prove them wrong, and he stuck to 
it.” Over the years, as Gray's fore- 
casts proved reliable, many doubters 
became supporters. 

Today, Gray is much in demand. His 
seasonal predictions routinely get 
newspaper coverage in Florida and 
Texas, and his desk fills with hun- 
dreds of phone-message slips as hurri- 
cane season approaches. Each year, he 
gives several dozen speeches to atmos- 
pheric scientists, insurers, and govern- 
ment groups. 

Gray's seasonal hurricane outlook is 
generated from a flurry of raw data 
that constantly flows into a forest of 
satellite dishes on top of his building. 
Gray, described by colleagues as "an 
old-world type," leaves much of the 
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nitty-gritty computer work to several 
Colorado State faculty statisticians 
and his graduate student, Chris 
Landsea; they help put numerical 
weights on the data and insert the 
numbers into Gray’s complex formula. 
The hurricane soothsayer himself sits 
in an office jammed with stacks of pa- 
per and old aerial photos of hurri- | 29 7» 
canes, pondering the big picture. E PW С 5 е, I I 
The numerous variables in the me- сиз VEG "Bn ТАН 
teorologist’s equation include every- EN iif. 
thing from spring weather conditions 
in Caribbean waters (warm waters 
and low barometric pressures enhance 
hurricane formation) to equatorial 
winds (upper and lower atmospheric 
winds blowing in the same direction 
favors hurricanes; the same winds 
blowing in different directions discour- 
ages formation). But two unlikely fac- 
tors predominate. 
First is El Nino, the periodic warm 
Pacific Ocean current responsible for 
heavy deluges in California last win- 
ter. When El Nino is strong—as it has 
been for the past few years—it gener- 
ates cold, high-altitude winds blowing 
toward the east. Reaching the Atlan- 
tic, these winds disrupt hurricane 
| seedlings—vast whirls of thunderhead 

clouds and circulating winds that form 
| off the coast of Africa—and keep them 

from blowing across the Atlantic. 
Conversely, when the El Мійо winds 
recede, big storms in the Atlantic 
and Caribbean are left free to twist 
themselves into massive, tightly coiled 
hurricanes. 

What causes hurricane seedlings to 
form in the first place? The answer lies 
in a second far-flung phenomenon: 
West African rainfall, the single most 
important variable in Gray’s hurri- 
cane-forecasting equation. Wet weath- 
er in Africa’s Sahel region during the 
months prior to hurricane season 
spawns slow-moving, well-organized 
‚ seedlings. Blowing west over the At- 
lantic, seedlings slowly bloom into 
tropical storms and then, if the sea 
temperature and wind conditions are 
ripe, hurricanes. 

Drought in the Sahel has the oppo- 
site effect. Instead of spawning clus- 
ters of seedlings, it favors rapid-mov- 
ing squalls that quickly dissipate at 
i sea. It also creates high-altitude winds 
| that shear pre-hurricane formations 
before they can coalesce. Colorado State University weather wizard William Gray uses a complex formula 

A quick peek at the last three sea- to predict hurricanes with an astonishing rate of success. 
sons illustrates how these factors work. 

For the last three years El Niño has 
been strong, and West African rainfall 
light. A paltry 11 hurricanes have 
formed in the Atlantic and Caribbean 
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Rain Forest 


Hurricanes start off the coast of 
western Africa as loose regions of 
bad weather known as tropical de- 
pressions. Wet weather in the Sahel 
region of Africa strongly influences 
how many depressions form in a 5 
en season. As they move across the 
Atlantic, some depressions intensify 
into more powerful tropical storms 
that circulate counter-clockwise. If 

a tropical storm's sustained 

winds reach 75 mph, it becomes 

a dangerous hurricane. 


How Hurricanes Happen 


Hurricanes start as "seedlings" off the coast of Africa, then gradually intensify as 
they cross the Atlantic. The two biggest contributors to a strong hurricane season 
are the El Nino Pacific ocean current and, most important, heavy rainfall in the 
Sahel region of Africa. 

But why does hurricane activity fall and rise in roughly 20-year cycles? 
Meteorologist William Gray theorizes that oscillations in a worldwide current 
known as the "Great Ocean Conveyor Belt” are ultimately responsible for cy- 
cles in African rainfall, and hence hurricanes. Currently, we're overdue for an- 
other heavy-hurricane cycle. 


The Great Conveyor Belt 


Less 


hurricanes 
The great ocean conveyor belt 


circulates warm tropical water 
through the Pacific Rim, across 
the Indian Ocean, and up the 
west coast of Africa. Reaching 
the Arctic, the water cools and 
sinks, and cold water returns 
да EI Niño 
When the conveyor belt is moving 
slowly, Gray's theory goes, there's little 
wind and moisture to cause mon- 
soons over west Africa, which stays 
warm and dry (top). Over years, the 
hot weather helps evaporate ocean 
water, creating salty, heavy water. 
When the salty water reaches the 
North Atlantic, it cools off and More 
sinks deeply, strengthening the hurricanog 
cold water “return” of the con- TU 

veyor belt. (bottom) Gradually, QA 
this speeds up the belt. A 

stronger belt whips up winds ل‎ 
and moisture near Africa, — 
spawning the Sahel rainstorms \ Less 
that ultimately escalate into hurri- — EI Niño 
canes that head toward the U.S. ` 
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A FORMULA FOR HURRICANE ACTIVITY 
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A.P is the West African anomalous ERREN pressure Я deviation i іп аам through May 


A.T is the West African anomalous west- -east temperature deviation in February through May 
SLPA is the April-May Sea Level Pressure Anomaly in the lower Caribbean basin 

ZWA is the April-May Zonal Wind Anomaly in the Carribean basin 

SST is the April-May Sea Surface Temperature Anomaly in Nino 3 


ASST is the recent months change in SST from January-February to April-May 
SOI is the April-May normalized Tahiti minus Darwin Sea Level Pressure differences 


A SOT is the recent months change in SOI from January-February to April-May 


Sources: William M. Gray, Christopher МУ, Landsea, Paul W. Mielke, Jr. Kenneth J. Berry 


during this period, well below the his- 


torical average. But in recent months, 
the El Nino current has abated, and 
West African drought has showed signs 
of breaking. Hence the more severe 
hurricane forecast for this season. 

But even if the 1995 hurricane sea- 
son turns out to be more tempestuous 
than recent years, it will still be mild 
compared to previous decades. In the 
longer run, the Delphic message from 
Fort Collins is one of impending 
calamity. Deeply disturbed by a vision 
of catastrophic disaster, Gray has been 
warning officials in charge of safety and 
preparedness about what lies ahead. 

In the last violent period—roughly 
1944 through 1960, Gray tells his au- 
diences, 15 Andrew-like events hit the 
East Coast. Then from 1970 through 
1988, only two major hurricanes, 
Betsy and Gloria, reached land in the 
United States. Despite Hugo and 
Andrew, we're still in that calm peri- 
od—one of the longest of the century. 
The East Coast, the meteorologist con- 
cludes, is "living on borrowed time." 

Why these multi-decade oscillations 
occur is not fully understood, but Gray 
believes West African rainfall is the 
major contributor. He noticed a few 
years ago that it too oscillates in ap- 
proximately 20-year cycles of relative 
drought and raininess that correspond 
roughly to the hurricane cycles. When 
West African rainfall increases, gener- 
ally speaking, so do hurricanes on the 
other side of the Atlantic. 

Why do these fluctuating intervals 
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of African monsoons and drought oc- 
cur in the first place? One theory Gray 
suggests is called the "Great Ocean 
Conveyor Belt" effect. The conveyor 
belt is an enormous underwater cur- 
rent that circles the world [see “How 
Hurricanes Happen"]. 
In the Atlantic Ocean, 
it brings warm tropi- 
cal water from the 
Indian and Pacific 
Oceans around the 
Cape of Good Hope 
and north up the 
coast of Africa; it then 
sinks and cools in the 
North Atlantic, mov- 
ing down the coast of 
the Americas before 
turning back toward 
the Pacific to com- 
mence the process all 
over again. 
According to the 
theory, the conveyor 
belt current slows and 
speeds up over long 
periods of time, giving c 
rise to the cycles of 2 
African rainfall—and E 
hence hurricanes. 
When the current is 
fast and strong, the 
theory goes, it whips 
up surface winds and 
moisture, causing 
more monsoons over 
Africa. All that rainy 
weather causes many 


thousands 


Deadliest Hurricanes this Century 
ма ІП 2 


U.S. Hurricane 
Deaths And 
Damages 
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1900 Galveston, баны 16,0004), 1928 Lake Okeechobee, Florida 
(1,836), 1919 Florida Keys (600), 1938 New England (600),1935 
Florida Keys (408), 1957 Audrey (390), 1944 Northeast United States 
(390), 1909 Grand Isle, Louisiana (350), 1915 New Orleans (275), 
1915 North Texas (275), 1969 Camille: Mississippi coast (256). 


Source: Oak Ridge National Laboratory 


more hurricane seedlings to gather 
and begin their stately parade west- 
ward toward the Americas. This is ex- 
actly what happened in the ’50s, when 
a strong ocean conveyor belt generated 
heavy hurricane traffic. 

Over years, though, the conveyor 
belt slows down. A weaker current 
means less warm water and less wind 
to stir African storms. Consequently, 
the Sahel region is more likely to expe- 
rience drought, and the type of storms 
that mutate into hurricane seedlings 
don’t appear. 

Despite Gray's insights and growing 
public stature, there are few signs that 
the Hurricane Oracle's warning is 
sinking in. Some companies have 
stopped insuring oceanfront property 
in many locales. But local govern- 
ments, for the most part, haven't made 
simple changes like improving evacua- 
tion procedures or requiring hurricane 
shutters—steps that could vastly re- 
duce storm casualties and damage. 

"Memories are short" says the Miami 
Herald’s Arnold Markowitz, who's been 
covering hurricanes for 27 years. 

Even Bill Gray himself mordantly 
muses, "It's funny. People remember 
earthquakes a lot more than they do 
hurricanes. But in the United States, 
the number of people who have been 
killed this century by hurricanes is 
10 times greater." 
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These days, 


the process of creating a new CD-ROM 


is part digital and part Hollywood. 


he untidy red brick building in this dreary, 
industrial area just outside Hollywood yields 
few clues about the techno-culture experi- 
ments going on inside. That is, unless you've 
got one eye on the parking lot, where saxo- 
phonist Scott Page and comedian Charlie 
Fleischer are cutting up with an ordinarily 
serious-minded software engineer named 
Doug Gillespie. They move aside barely 
enough to let record producer Bob Ezrin and 
Andrew Sheu of TV's “Melrose Place" emerge from an 
incoming Jaguar donning baseball caps urging all to 
Do Something. 

Indeed, they are in the midst of doing something — 
two things, actually. At the moment, they're working 
on a new CD-ROM program called “The Universe 
According to Virgil Reality" that brings stuffy scientif- 
ic principles to life through movielike animation and 


liberal doses of humor and music. And in the process, 
they're fortifying a still-rickety bridge between multi- 
media computer technology and the creative people 
who propel media like music, television, and film. 
They are not alone in this latter pursuit, but in 
many respects they've got more planks on the bridge 
than anyone else. All except for Sheu are part of 7th 
Level, a two-year-old multimedia software company 
where the much-trumpeted "convergence" between 
the computer and entertainment worlds is being 
played out on a daily basis. And as incongruous as it is 
to watch celebrities drop by this reclaimed warehouse, 
the industrial park setting is quite fitting. Unlike 
many in the hype-filled convergence business, co- 
founder Ezrin and company are checking their egos at 
the unmarked front door, rolling up their artistic and 
technical sleeves, and attempting to bring some gen- 
uine Hollywood magic to the multimedia experience. 


a 
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LIVE AGTION, 
OUT OF THE BLUE 


Sophisticated animation like the kind 
used in Virgil Reality is one way to 
make CD-ROM software come alive. 


Another increasingly popular method © 


is to use human actors and blend 
them into digital surroundings with 
"blue-screen" technology. 

Essentially, blue-screen is a pro- 
cess that use special video cameras 
and film that are designed to filter out 
certain shades of blue (or green, in 
some cases). Actors standing in front 
of a blue screen or wall, for example, 
appear to have nothing around them 
when the video is processed—mak- 


ing it possible to set them against 
new backgrounds. 

Blue-screen systems aren't new. 
The movie industry has used them for 
years to stage seemingly impossible 
stunts (in Schwarzenegger films, for 
example) and even make actors 
themselves disappear (The /nvisible 
Man). But the art of merging these 
isolated bits of video with digitized 
scenery is still in its infancy. 

To date, most of the video clips 
used in CD-HOM software have been 
relegated to small boxes on the 
screen. But a growing number of titles 
are using blue-screen processes to 
fuse video actors with digitized back- 
grounds comprised of still photos or 
animation. Broderbund's new In the 
First Degree, for instance, mixes video 
of live actors with detailed graphics of 
courtroom and crime-scene locations. 
The net result is software that appears 
more fluid and lifelike. It can also add 
to the intensity of the experience: The 
process of interviewing witnesses in 
First Degree feels uncannily real. 

Other recent or forthcoming CD- 
HOM titles that use live actors and 
blue-screen techniques include Access 
Software's Under a Killing Moon, 
Sierras Phantasmagoria, Media 
Visions The Daedalus Encounter, 
Trilobyte's 11th Hour (the sequel to 7th 
Guest) and Rocket Science Games’ 
Loadstar. —C. О. 
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Which is a high-minded way of say- 
ing theyre making really good CD- 
ROMs here. And they're not shy about 
taking on new challenges. The Virgil 
Reality project is one of the most com- 
plex and ambitious CD-ROM efforts to 
date, charging eagerly into two ar- 
eas—animation and education— 
where multimedia software has 
proven less than fulfilling so far. 

Virgil is a kind of company guinea 
pig, too. Though it’s not 7th Level’s 
first title, Virgil Reality will put many 
of the company’s homegrown audio, 
video, animation, scripting, and “intel- 
ligence” technologies to their first full 
test. And with roughly a million dol- 
lars invested in it, Virgil may go a long 
way toward determining whether any 
CD-ROM with instructional value, 
however cleverly wrapped, can dupli- 
cate the appeal (and sales) of hits like 
Myst or Doom. 

You could certainly pick an easier 
subject as your test vehicle. Virgil 
Reality’s mission is to explain the sci- 
entific underpinnings of the world 
around us, and do so in a hip way with 
animation that would make Walt 
Disney proud. And in the spirit of Ren 
and Stimpy (or Rocky and Bullwinkle 
for us older kids), it should be savvy 
enough to appeal to adults. 

We decided to go along for the ride, 
or at least short stretches of it, as 
Virgil Reality went from a sly play on 
the words "virtual reality" to a spry 
animated character to a (nearly) fin- 
ished CD-ROM product. And while it's 
probably dangerous to infer too much 
from one title, it’s clear the road to 
convergence will be lined with some 
fascinating scenery, if not always 
smooth pavement. 

The making of a multimedia title at 
Tth Level differs from the norm in sev- 
eral subtle but critical ways. Most CD- 
ROM projects start with a game-play- 
ing strategy or a stockpile of infor- 
mation (words, photos, video clips, etc.) 
about a particular subject. How that's 
presented to the PC user, and how he 
or she interacts with it, is often a sec- 
ondary concern—and it shows. 7th 
Levels projects, like many traditional 
forms of entertainment, tend to evolve 
from characters and storylines. In soft- 
ware terms, that translates into devel- 
oping key elements of the program's 
“look and feel” first, and filling in the 
content later. 

Dr. Virgil Reality, the zany red- 
haired professor at the heart of this ti- 
tle, had a look, a voice, and a personal- 
ity long before there was anything 
resembling a script. Virgil also had a 
sidekick (called Cube) and a base from 
which to explore the universe (a series 


of floating pods—see picture). And 
from the beginning, there was a basic 
plan as to how the morphing Dr. 
Reality and the data-supplying Cube 
would move about and interact with 
their audience. 

That 7th Level would work more 
like MGM than Microsoft is no sur- 
prise. The company prefers hiring 
Hollywood to emulating it, and the 
Virgil team is populated with people 
from the TV, movie, and music busi- 
nesses. Animation director and Virgil 
illustrator Dan Kuenster, for example, 
is a Disney-trained artist who spent a 
decade working with Don Bluth on an- 
imated films such as The Land Before 
Time and All Dogs Go to Heaven. 

Another key difference may be that 
while multimedia companies frequent- 
ly seem wedded to certain genres or 
subjects, 7th Level plays the field, pre- 
ferring the power of individual ideas to 
any narrower sense of order. Its eclec- 
tic group of CD-ROMs so far bears wit- 
ness to this fact. It includes a sing- 
along for tots called Tuneland, a 
Nintendo-style slugfest for teens called 
Battle Beast, and the digitized antics 
of the British comedy troupe Monty 
Python (confessionally titled A 
Complete Waste of Time). 

7th Level's executives can roll out a 
convincing business map when they 
need to, but the company often seems 
to turn in whichever direction good 
ideas and interesting people happen to 


take them. The latest evidence of that is an agreement with 
Quincy Jones to develop a music anthology on CD-ROM. 

Which is one reason Virgil Reality is getting a late start 
on life. With the company’s collective attention being peri- 
odically diverted to other high-profile titles, Virgil has been 
shifted to the back burner several times. First announced 
in May of 1994, Virgil was originally slated to be on store 
shelves last Christmas. Now it's slated for this December or 
January (for Windows PCs). 7th Level breaks no new 
ground here; the bait-and-wait scenario 1s business as usu- 
al in the software industry. 

But whatever Virgil Reality has lacked in promptness, 
its more than made up for in frequent flier miles. 7th 
Level's headquarters is officially in Richardson, Texas, out- 
side Dallas, where company president and cofounder 
George Grayson toiled for years alongside brother Paul at 
Micrografx, a publisher of PC graphics software. Most of 
the company's programmers and technical people work 
there as well. But 7th Level's "production studio" is in Los 
Angeles, where Ezrin, Page, and the other "Hollywood" peo- 
ple work. This unusual divide spells frequent trips between 
the two sites for many people on the Virgil team. 

Grayson, who with a dark beard and cowboy boots looks 
more like a country singer than a CEO, readily admits the 
split is cultural as well as geographical. ^We're not all the 
same kind of people, and we don't pretend to be,” he says. 
"And sure, that's caused its share of problems, but we also 
think a lot of good can come from putting different minds 
together... Besides, you can meet some interesting people 
on airplanes." 

Just ask Charlie Fleischer. A curly haired, 
rubber-mouthed comic best known for 
his work as the voice of the man- 
ic Roger Rabbit in the 
animated movie 


Who Framed Roger Rabbit, Fleischer met Sixties activist 
Timothy Leary on a plane. Leary, he says, advised him to 
tune in to the digital age, prompting Fleischer to drop by a 
trade show called Digital Home Expo. There he met Scott 
Page, who shortly afterward organized a benefit concert with 
Ezrin and Grayson at the huge Comdex computer show in 
Las Vegas. The trio launched 7th Level less than a year later. 

It was Fleischer who coined the name Virgil Reality, and 
he has been the central figure in the software’s develop- 
ment ever since. To credit Fleischer as the voice of the 
wacky professor Dr. Virgil Reality is a little like saying 
wind plays a key role in hurricanes. He is the voice, person- 
ality, wit, music, and animator’s inspiration behind Virgil. 
He also worked extensively on the script. By virtue of his 
constant ad-libbing, and his impatience with any dialogue 
that isn’t both clear and funny in exploring the mysteries of 
science, he probably deserves an editor’s credit, too. 

Not that his voice isn’t force enough. During recording 
sessions, Fleischer adopts a German-like accent for Virgil 
Reality and takes listeners on an audible roller coaster 
ride, squealing and quipping his way through short bits on 
how planes fly or refrigerators stay cold. At his best, he’s 
easily a match for Robin Williams’ funniest routines in 
Disney’s Aladdin. Standing in front of an electric piano in a 
sound booth, Fleischer, a self-annointed “scientist” who ob- 
viously knows his way around subjects like physics and bi- 
ology, pays almost no heed to the literal text of the script. 
‘Tm just writing faster than usual," he says of his im- 
promptu renditions. 

In one typical exchange, Fleischer takes a simple expla- 
nation about the relative safety of microwaves and man- 

ages to accurately turn it into a 15-second comedy rou- 
tine, comparing them to longer wavelengths and ending 
with: "That's why you have to wear lead pajamas when 
you sleep next to an X-ray machine." (The previous 
take was even funnier, but largely unprintable.) 
Page, who serves as co-producer on Virgil, smiles 
broadly and shakes his head as he strains to follow 
along with the script. “Beautiful, Charlie" he says 
into his microphone. 
An energetic and seemingly always upbeat char- 
acter with straight brown hair down to his waist, 
Page knows his way around a studio—and multi- 
media. He's played tenor sax for Pink Floyd and 
Supertramp, and more recently was president 
of the Walt Tucker Group, a post-production 
studio that specialized in mixing music, 
video, and computer technologies. But even 
Page is impressed by Fleischer's versatility. 
"Charlie's the total package," he says, as Fleischer dashes off 
a piano solo on the other side of the glass. 

Fleischer's frenetic, unpredictable delivery means that 
the dialogue must be recorded first, with the animation 
matched to his voice and music later on (as in Aladdin). 
That's fine by Dan Kuenster. “Anything out of the norm is 
great for an animator," he explains. "And Charlie gives us 
plenty to work with." 

Indeed, for all of his talents, Fleischer is hardly a one- 
man band on the Virgil project. The other co-producer, 
Barbara House, stands in an adjoining sound room as 
Fleischer records. She is the pleasantly monotone voice of 
Cube, a job she earned when Page heard the greeting on 
her answering machine. House has the unenviable job of 


Producer Scott Page (standing) conducts an informal meeting with 
scriptwriter Jamie Collette, chief animator Dan Kuenster, and other 
Virgil Reality team members. An early screen from the software 
(upper right) shows Virgil in his outer-space domain. 


POPULAR SCIENCE SEPTEMBER 1995 © 75 


keeping up with Fleischer, 
who sometimes will read 
her lines as well as his 
own. Contrary to conven- 
tion, they record simulta- 
neously to capture the 
spontaneity of the banter. 

Audio engineer Jimmy 
Hoyson, who's worked with 
the likes of Michael Jack- 
' son and Thomas Dolby, sits 
at a giant control board 
and records it all to hour- 
long digital audio tape 
(DAT) cassettes. Later, the 
tapes will be transcribed 
and marked with time 
codes so the producers can 
choose the segments they 
want. Hoyson has no trou- 
ble keeping pace with 
these loosely scripted out- 
bursts—but occasionally 
has trouble keeping a 
straight face. “Some days, 
we're literally rolling on 
the floor," he confesses. 

Scriptwriter Jamie Collette could be 
forgiven for taking a dimmer view of 
the proceedings. Much of the 700 
pages of dialogue is her handiwork, 
and when Fleischer isn't rewriting the 
script on the fly, he's requesting more 
facts, more detail, or more clarity. But 
Collette patiently sees the greater 
good at work. “You can't hold onto this 
stuff too dearly,” she shrugs. "The 
main thing is that we get it right.” 

In fact, Collette and House did much 
heavy lifting before the scriptwriting 


Comedian Charlie Fleischer is the voice—and virtual 
embodiment—of the Virgil Reality character. 


and recording began. In addition 
to rifling through every textbook 
and encyclopedia they could get 
their hands on, they spent an ex- 
hausting two weeks at the 
National Archives in College 
Park, Maryland, wearing white 
gloves and scouring through boxes of 
manila envelopes for still pictures of 
everything from Franklin stoves to 
telegraph transmitters they could pho- 
tograph. They also hunted down video 
footage at the Archives, and solicited 
even more clips from NASA. “That 
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Virgil Reality could easily turn out to be the most entertaining approach to science ex- 
ploration we've seen on a computer, but it's certainly not the only one. There are 
dozens of CD-ROM discs that seek to explain the mysteries of science, including sev-. 


eral new and noteworthy titles. 


The Eyewitness Encyclopedia of Science, from Dorling Kindersley (800-356-6575), 
is a very visual collection of explanations, videos, animations, biographies, and defini- 
tions that spans mathematics, physics, chemistry, and the life sciences. It's aimed pri- 
marily at teens and adults, though kids as young as 9 or 10 might find it intriguing. It 
lists for $80, and runs on Windows PCs or Macs. 

What's the Secret?, from 3M Learning Software (800-219-9022), is an animated ex- 
ploration of everyday mysteries of science based on public television's "Newton's 
Apple" show. Targeted at kids, the program lets children discover for themselves why 
bees make honey or why you stay pinned to the seat of a rollercoaster as it goes side- 
ways and upside down. Available for Windows PCs and Macs, it lists for $40. A second 
program also based on "Newton's Apple" is due out soon. i 

The Adventures of Hyperman, from IBM Multimedia Studio (B00-898-8842), is an- 
other new science CD-ROM title based on a TV show. Both the CD-ROM and the 
show, which is slated to air on Saturday mornings on CBS starting in September, are 
action-adventure cartoons featuring superhero Hyperman and teen sidekick Emma C. 
Squared. Together, the duo teach children some science basics as they stop the dia- 
bolical Entrobe and Kid Chaos from destroying the world. The software lists for $50, 


and runs on Windows PCs only.—C. O. 
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part was work, pure 
and simple," recalls House. 
Many of the basic science 
questions—What is a gas 
anyway?—were answered 
with the aid of an enthusi- 
astic and slightly eccentric 
trio of Los Angeles high- 
school teachers dubbed 
"The Science Guys" by the 
folks at 7th Level. Em- 
bracing their roles with in- 
vestigative vigor, or per- 
haps merely in need of 
hobbies, The Science Guys 
(a.k.a., Alex Koperberg, 
Greg Young, and Loyal 
Perry, Jr.) show up weekly 
at the company's studio 
wearing long white 
lab coats. 
In the end, the main 
problem with the 
script is a bad case 
of information over- 
load. Explanations 
of sometimes com- 
plex scientific processes 
must be reduced to three 
or four lucid, jargon-free 
sentences. Setting Virgil 
loose in “the universe" 
didn't exactly narrow down 
the number of things that need explain- 
ing, either. As a result, much is being 
saved for what the team hopes will be 
future Virgil titles that will delve deep- 
er into specific areas such as the envi- 
ronment or human anatomy. 

Weaving together Fleischer's color- 
ful interpretations of this information 
is a deceptively complicated job. 
Software like Virgil is not linear; the 
direction it takes depends entirely on 
where the user clicks on the screen 
with his mouse (and in some cases, 
where he's been before or whether he's 
clicked there before). So actions can't 
simply be strung together like a 
Saturday morning cartoon. 

Instead, producers House and Page 
work with Kuenster and Virgil's techni- 
cal guru, Doug Gillespie, to construct 
and continually update a weblike blue- 
print of these actions and their inter- 
connections. Using standard database 
software, they track every distinct ac- 
tion (i.e., Virgil walking across the 
screen) and its potential links to other 
actions (Virgil hopping into a car). 

While it sounds straightforward 
enough, the number of actions in 
Virgil make the process a bit like 
tracking a mouse through a maze the 
size of a basketball arena. House fig- 
ures there will be more than 10,000 
actions in Virgil by the time the finish- 
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Bose redefines radio. 
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easy as possible. We'll pay to have the 
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BY MARK FARMER 


t a remote facility ringed with barbed wire, 
a brand-new array of 36 antennas rises 
from the black spruce forest that stretches 
f hundreds of miles across central Alaska. 
Completed last December and now undergoing 
testing, the antenna field is the visible part of 
a powerful and sophisticated high-frequency 
radio transmitter designed to transform areas 
of the upper atmosphere into the equivalent of 
huge lenses, mirrors, and antennas. 

This little-known Pentagon-sponsored radio- 
physics project, called the High-Frequency 
Active Auroral Research Program (HAARP), is 
officially intended to expand knowledge about 
the nature of long-range radio communications 
and surveillance using the fluctuating ionos- 
phere [see “Way Up in the Ionosphere], the 
portion of the upper atmosphere extending 
from 35 to 500 miles above Earth’s surface. 

According to program manager John L. 
Heckscher of the Phillips Laboratory at 
m Hanscom AFB, Massachusetts, potential mili- 
Fig. 2. y-cosx. tary applications of the HAARP research in- 
ha clude developing Department of Defense tech- 
nology for detecting cruise missiles and 
communicating with submarines. “Although 
1 HAARP is being managed by the Air Force and 

Navy, it is purely a scientific research facility 
that poses no threat to potential adversaries 
WES and has no value as a military target," he says. 
But that's just the publicly announced part 


into the upper atmosphere. Exploring 
goals. | 
| 


| 


of the program. HAARP also has a secret 
agenda: pursuing more exotic military goals, 
such as locating deeply buried weapons facto- 
ries thousands of miles away—and even al- 
tering the local weather above an enemy's 
territory. 

A 1990 internal document obtained by 
POPULAR SCIENCE says the program’s overall 
goal is to “control ionospheric processes in 
such a way as to greatly improve the perfor- 
mance of military command, control, and 
communications systems.” It provides a de- 
scription of the following applications: 

* Injecting high-frequency radio energy in- 
to the ionosphere to create huge, extremely 
low frequency (ELF) virtual antennas used 
for earth-penetrating tomography—peering 
deep beneath the surface of the ground by col- 
lecting and analyzing reflected ELF waves 
beamed down from above. 

е Heating regions of the lower and upper 
ionosphere to form virtual “lenses” and “mir- 
rors" that can reflect a broad range of radio 
frequencies far over the horizon to detect 
stealthy cruise missiles and aircraft. 

* Generating ELF radio waves in the 
ionosphere to communicate across large dis- 
tances with deeply submerged submarines. 

And, patent documents filed during an ear- 
lier research effort that evolved into the 
HAARP program outline further military ap- 
plications of ionospheric-heating technology: 

* Creating a “full global shield" that would 
destroy ballistic missiles by overheating their 
electronic guidance systems as they fly 
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Тһе atmosphere near Earth’s surface 
is composed of a soup of neutral atoms 
and molecules of various gases, mostly 
nitrogen and oxygen. Things are differ- 
ent in the rarefied ionosphere, where 
the Sun's ultraviolet and X-ray radiation 
transforms these particles into ions and 
free electrons through the process 
known as ionization. 

Radio communications are pro- 
foundly affected by the ionosphere, 
which can variously reflect, distort, or 
absorb radio signals, depending on 
their frequency and other conditions. 
Sometimes listeners around the world 
can hear a high-frequency, shortwave 
broadcast that has repeatedly 
“pounced” off the ionosphere. 
Similarly, AM radio broadcasts that 
don't carry very far during the day can 
sometimes be received much farther 
away at night, when the ionosphere's 
reflectivity increases. 

The ionosphere is a notoriously 
changeable medium for radio trans- 
mission. It varies with the day-night cy- 
cle, in response to perturbations in 
Earth's magnetic field, and particularly 
during periods of sunspot activity, 
when high-frequency and very low fre- 
quency radio communication may be- 
come impossible, and power-grid fail- 
ures on the ground can even occur. 

Since there are so few atmospheric 
particles in the ionosphere, our nor- 
mal concept of temperature doesn't 
work. Up there, temperature is an ex- 
pression of how excited or "hot" the 
electrons are. Electron temperatures 
range between -130°F and 302°F 
across the ionosphere's four layers, 
which extend from 35 to 500 miles in 
altitude. 

The local heating effect of the 
HAARP transmitter is expected to 
raise electron temperature by 40°F, ac- 
cording to the Air Force, and to endure 
as long as three months.—- M. Е 
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IONOSPHERE 


through a powerful radio-ener- 
gy field. 

* Distinguishing nuclear war- 
heads from decoys by sensing 
their elemental composition. 

* Manipulating local weather. 


en the full HAARP fa- 
cility is constructed, it 
will include several 
sensing and analysis systems. 
At its heart is the antenna 
field, which now is a demon- 
stration version of a larger 
planned array named the ionospheric 
research instrument (IRI), which will 
include 360 antennas. The IRI is de- 
signed to temporarily modify 30-mile 
diameter patches of the upper atmos- 
phere by exciting, or “heating,” their 
constituent electrons and ions with fo- 
cused beams of powerful, high-frequen- 
cy radio energy. A household analogy 
would be a microwave oven, which 
heats dinner by exciting the food's wa- 
ter molecules with microwave energy. 

Earth-penetrating tomography is a 
startling potential use of ionospheric 
heating. The method would work by 
beaming radio energy into the Auroral 
electrojet, the curved, charged-particle 
stream formed at high latitudes where 
the solar wind interacts with Earth’s 
magnetic field. The radio energy then 
disperses over large areas through 
ductlike regions of the ionosphere, 
forming a virtual antenna that can be 
thousands of miles in length. 

Such an ELF antenna can emit 
waves penetrating as deeply as several 


leated i “lens” amd “mirror” created by 


kilometers into the ground, depending 
on the geological makeup and subsur- 
face water conditions in a targeted 
area. Aircraft or satellites stationed 
overhead would then collect the reflect- 
ed ELF waves and relay them to com- 
puters at a processing station, where 
subsurface inhomogeneities that trace 
the outlines of structures such as un- 
derground weapons facilities can be im- 
aged. North Korea and Iraq, where 
buried nuclear weapons labs are be- 
lieved to exist, would be prime candi- 
dates for earth-penetrating tomogra- 
phy surveillance. 

Virtual lenses and mirrors will be 
generated in the ionosphere, if the IRI 
works as intended. By precisely warm- 
ing a patch of the lower ionosphere, the 
IRI reduces its density relative to the 
surrounding atmosphere. An “ionos- 
pheric lens” thus formed can in turn fo- 
cus a radio beam into the upper ionos- 
phere [see drawing]. Normally, most 
high-frequency radio waves broadcast 
from the ground are absorbed or scat- 
tered in the lower ionosphere, and few 
of them reach such high altitudes. 

Next, the focused radio beam excites 
a patch of the upper ionosphere to form 
a virtual mirror. Finally, a radio-com- 
munication signal broadcast by the IRI, 
focused through the lens and reflected 
from the mirror, can be directed far 
over the horizon. 

Virtual lenses and mirrors could also 
be used to scan a blanket of very low fre- 
quency (VLF) radio waves transmitted 
by an over-the-horizon radar. Although 
they reflect little VLF energy, stealth 


ah 


antenna focus and reflect а radio-energy 


beam to detect a stealthy cruise missile from above. An AWACS plane collects the signals. 
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aircraft can appear from above 
as “holes in the blanket,” thus 
betraying their position. 

Proprietary phased-array 
transmitting, steering, and 
pulsing techniques built into 
the IRI will permit rapid aim- 
ing of the radio-frequency 
beam in any direction, and at 
angles as low as 30 degrees 
above the horizon. This 
“oblique heating” ability en- 
ables HAARP to form virtual 
lenses or mirrors at distances 
of more than 1,000 miles from 
the transmitter. 


eeply submerged sub- 
ae can receive se- 
cure messages through 
ELF radio communication. 
But the antenna needed to 
generate a desirable transmis- 
sion frequency such as 30Hz 
must be more than 1,200 
miles long. Real estate parcels 
this shape are hard to come 
by on the ground, but not in 
the air. As in the case of earth-penetrat- 
ing tomography, high-frequency radio 
energy transmitted into the Auroral 
electrojet can form a submarine com- 
munications ELF antenna thousands 
of miles long. Consequently, HAARP 
can beam ELF waves at nearly any 
portion of the Northern Hemisphere by 
using oblique heating. 

The full global shield is an exotic pro- 
posal for an Earth-encompassing shell 
of high-speed electrons and ions that 
would be generated by a much more 
powerful version of HAARP. Any mis- 
sile or warhead passing through the 
protective shell would explode. Or, a 
“soft-kill” weapon system using ELF 
waves produced by HAARP heating 
could be used to overload power-distrib- 
ution grids and destroy unshielded mi- 
croelectronics using electromagnetic 
pulse energy similar to that released by 
a high-altitude nuclear explosion. 

Real nuclear warheads and decoys, 
or the constituent materials of unfamil- 
iar satellites, could be remotely distin- 
guished in flight by bathing them in ac- 
celerated electrons. Analyzing the 
electromagnetic signal returns would 
reveal their elemental composition. 

Weather manipulation may be possi- 
ble by building an ionospheric heater a 
thousandfold more powerful than 
HAARP. Differential heating of areas of 
the atmosphere could induce local 
weather conditions, such as floods or 
droughts, useful to the military. 
Smooth seas might suddenly be raked 
by treacherous squalls, creating or 
denying a tactical advantage. 


Underground bomb lab is detected by using an extremely low frequency (ELF) ionospheric “antenna” formed by 
beaming radio energy into the Auroral electrojet from the HAARP site in Alaska. 
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Other elements that will be installed 
at the HAARP facility include a 120-foot 
diameter incoherent-scatter radar dish, 
a Laser Detection and Ranging Device 
(LIDAR), a magnetometer, and other 
optical and infrared instruments de- 
signed to analyze low-level light emis- 
sions induced in IRI-heated regions of 
the ionosphere. In all, HAARP's assem- 
blage of transmitters, receivers, com- 
puters, and advanced signal-processing 
methods places it on the cutting edge of 
high-energy radio-physics research. 

The program is managed by the US- 
AF Phillips Laboratory and the Office 
of Naval Research. Equipment is sup- 
plied by Advanced Power Technologies, 
a Washington, D.C.-based subsidiary of 
E-Systems of Dallas, a longtime maker 
of electronics used in ultrasecret pro- 
jects such as signals-intelligence satel- 
lites and the President’s E-4B “dooms- 
day plane,” which is designed to serve 
as an airborne White House in the 
event of nuclear war. 

Initial work on HAARP was begun in 
the mid-1980s by Atlantic Richfield 
Corp.’s subsidiary, ARCO Production 
Technologies Corp., and its then-presi- 
dent, physicist Bernard Eastlund. AR- 
CO wanted to find an on-site demand 
for the enormous amounts of Alaskan 
natural gas it owns. So it cooked up an 
energy-intensive idea. 

Eastlund worked under contract for 
the Defense Advanced Research 
Projects Agency (now called ARPA) and 
was awarded three patents—one of 
which was classified until 1991—for in- 
ventions dealing with ionospheric mod- 
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ification. One of the most grandiose 
systems described in his patents is a 
40-mile square, HAARP-like radio 
transmitter that would have used huge 
amounts of electric power generated by 
turbines burning natural gas drawn 
from the vast North Slope reserves. 
“Full global shield” was conceived to 
wipe out the guidance systems of mis- 
siles in flight anywhere in the world. 

“I founded and led the ARCO pro- 
gram until 1987,” Eastlund says. 
“About that time Edward Teller visited 
Robert Hirsch, the ARCO vice presi- 
dent who had hired me. I don’t know 
the direct results of that discussion, but 
shortly thereafter new [secret] initia- 
tives began which I was not privy to, 
and I declined further involvement.” 

Teller is a co-designer of the hydro- 
gen bomb and was the arch-proponent 
of the now-abandoned X-ray laser—the 
centerpiece of Ronald Reagan’s Star 
Wars missile-defense program. Asked 
about his involvement in the begin- 
nings of HAARP, Teller responded “I 
have no idea about that. I don’t remem- 
ber anything about it.” 

Although it is much smaller than a 
“full global shield” system, Eastlund 
says, “HAARP is the perfect first step 
toward a plan like mine. Advances in 
phased-array transmitter technology 
and power generation can produce the 
field strength required. The govern- 
ment will say it isn't so, but if it quacks 
like a duck, and it looks like a duck— 
there’s a good chance it is a duck.” 

Advanced Power Technologies presi- 


[Continued on page 93] 
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feel like a bug in an empty soup 
bowl. It's a bright, sunny day in 
southwest New Mexico, and I've 
climbed a white maze of stair- 
ways to stand in the 82-foot-di- 
ameter dish of a giant new radio 
telescope. 

From my vantage point on the 
rim of this 10-story 240-ton antenna, I 
see mountains in three directions. But 
I cant see the rest of the telescope— 
really, nine more telescopes spread 
across the Western Hemisphere, from 
Hawaii to the Virgin Islands. 
Together, they make up the Very Long 
Baseline Array. The array works like a 


single 5,000-mile-wide eye on the sky. 
For decades, astronomers have 
patched together networks of radio 
telescopes to achieve the high resolu- 
tion—ability to distinguish fine de- 
tail—of long baseline astronomy. But 
now they have a full-time dedicated 
tool, one with tremendous speed and 
flexibility and more resolving power 
than anything on Earth or in space. 
With an instrument this powerful, a 
person on the East Coast could read a 
newspaper on the West Coast. An as- 
tronomer using the array can peer 
deep into the core of a quasar some 12 
billion light-years distant for an un- 


The bigger the "bucket," the more information 


astronomers can collect, for images 
resolution: Each of the 10 telescopes in this array 
can observe a patch of sky. Using an astronomy 


with better 
Owens Valley - 
California 


trick called interferometry, the data from these 

10 telescopes is electronically blended to create 

the effect of a huge single radio dish (circle). The 
| ted observations are directed 
by a center in Socorro, New Mexico. 


= 
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paralleled close-up of jets of matter 
shooting out at speeds approaching 
that of light. 

This super-observatory probes near- 
by galaxies for black holes, objects 
whose gravitational intensity is so 
strong that they capture all light. 
While no telescope can "see" a black 
hole by definition, the array recently 
provided the most compelling evidence 
yet for the existence of the phenome- 
non; it spotted a group of water 
masers, the radio equivalent of lasers, 
whirling around a mysterious invisible 
object of staggering 


Brewster 
Washington 


Los Alamos : 

New Mexico t 
Pie Town 
New Mexico 
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gravitational strength in a galaxy 21 
million light-years away. “For us to 
find something like this so early on in 
the life of the array is a great and big 
surprise," raves radio astronomer 
Phillip Diamond. Тһе array is now 
scrutinizing a small, phenomenally 
powerful object just 11,000 light-years 
away, a potential black hole in our 
galactic backyard. 

Closer to home, the array helps con- 
firm satellite orbit locations for the 
Global Positioning System, or GPS, 
and aids in earthquake research. 

Using distant quas- 


ПШР 


ars as beacons, the antenna positions 
are triangulated for measurements 
within a centimeter, sometimes even 
within millimeters. This helps corrobo- 
rate GPS satellite status and gives ge- 
odetic scientists a new way to gauge 
tectonic plate movement. 

All the antennas are controlled 
from headquarters at the Array 
Operations Center in Socorro, New 
Mexico. With observations synchro- 
nized by atomic clocks, the data gath- 
ered by each antenna are recorded on 
special magnetic tapes, then shipped 
to Socorro to be computer-processed 
and made into astronomical images. 
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on the sky. 


Very Long Baseline astronomy. 


From Hawaii to the 
Caribbean, 10 radio tele- 


scopes form one giant eye 


BY RAY NELSON 


For some research, the Very Long 
Baseline Array can work with other ra- 
dio observatories, such as the Very 
Large Array in New Mexico or the 330- 
foot-diameter dish now being built in 
Green Bank, West Virginia, а highly 
specialized instrument for close-up 
zooming. 

When Japan launches a 33-foot ra- 
dio dish into orbit next year, the 
world's first space radio telescope will 
use the Very Long Baseline Array's 
correlator in Socorro as its "brain," and 
will tie in with the array for joint ob- 
servations. Maybe they'll call it Very, 
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Each telescope in the Very Long 


Baseline Array is 82 feet in diameter. 
By working together, tthe telescopes 
can create the effect of a dish some 
5,000 miles in diameter. 


St. Croix 
U.S. Virgin Islands 
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hroughout the 20th century, 
the car of the future has 
been a favorite topic for 
technological speculation— 
particularly the automobile 
as it might appear in the 
year 2000. Because the mil- 
lennium seemed so remote, 
automotive evolutionary 
predictions were invariably 
two parts fantasy spiced with a big dol- 
lop of wishful thinking. Some perenni- 
al favorites: Cars capable of going 200 
miles on a gallon of fuel. Cars capable 
of running on anything remotely com- 
bustible. Cars capable of running on 
non-combustibles, notably water. Cars 
capable of hands-off operation. And, of 
course, cars capable of flight. 


still falls short of commercial viability 
for passenger car applications—limit- 
ed range, excessive vehicle weights— 
California's 1998 zero-emissions man- 
date still stands. So do similar 
regulations pending in a number of 
Northeastern states. The California 
mandate says that beginning with the 
1998 model year, two percent of sales 
by any manufacturer selling 35,000 or 
more cars in the state must be zero- 
emission vehicles, which effectively 
means vehicles powered by electricity. 

Other megatrends for the end of the 
millennium: 

е Styling that moves away from the 
rounded anonymity of the late '80s and 
early '90s. Although aerodynamic eff- 
ciency remains a top design priority, 


* [ncreased electronic sophistication, 
including onboard diagnostics designed 
to help tighten emissions performance, 
plus increased computer capacity 
aimed at expanding the range of ad- 
justability offered to customers. The 
new Lincoln Continental, with its rich 
matrix of driver presets, including 
steering effort, shock damping, seat po- 
sition, and mirror adjustment, provides 
an index of where this trend could be 
headed. Buick, meanwhile, is studying 
the possibility of completely keyless op- 
eration and voice-activated command 
systems that would be appropriate on 
the bridge of the Enterprise. 

Continued growth in the sport-utili- 
ty market. America's mildly mystifying 
love affair with the truck—specifically, 
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Mercedes АЛУ. 3 | Mercedes SLK 


The end of the century is no longer 
remote, but the automobiles that will 
carry us into the year 2000 won't quite 
measure up to the fantastic forecasts 
of the last 50 years or so. None of 
them, for example, will fly, which 
should be viewed as a good thing. If 
youre disappointed by this, take a 
quick look at the bizarre antics of 
Manhattan's taxi drivers and imagine 
the consequences of this fleet operat- 
ing in three dimensions. 

On a more realistic plane, develop- 
ment of alternate fuels continues at a 
glacial pace. Compressed natural gas 
is seeing some use in limited, mostly 
commercial applications. Gasoline, 
which continues to have a big edge in 
energy density, cost, and availability, 
will continue to propel the vast majori- 
ty of privately owned cars and light 
trucks for the foreseeable future. 

Electric cars, however, are 
another story. Although 
battery technology 


BY TONY SWAN 


achieving visual character and distinc- 
tion is equally critical. Watch for an in- 
crease in character lines and sculpting, 
particularly in side body panels. 

* Continuing improvements in pas- 
sive safety, particularly in sport-utility 
vehicles, light-duty trucks, and mini- 
vans, with major emphasis on side- and 
angled frontal-impact protection. Other 
manufacturers will follow Volvo's pio- 
neering side airbag development, with 
Mercedes-Benz and BMW poised to be 
next in line. Dual front airbags, of 
course, will be required on all vehicles 
by the 1998 model year. Radar-based 
crash-avoidance systems are al- 
so ready for widespread 
application. 


the sport-utility truck— will continue 
to grow into the next century. Midsize 
sedans, a category that's becoming in- 
creasingly sub-segmented, will also 
show strength. 

Other elements in the forecast for 
the next five years include the continu- 
ing popularity of pickup trucks and 
minivans, continuing lack of inter- 
est in subcompacts (as long as 
fuel prices remain low), 
and a continuing 
decline in 


` Charting the cours 


sport coupes and sports cars. 

While specific details of next-century 
models are still difficult to discern, the 
immediate horizon of the 1996 model 
year is readily visible, and it seems to 
be dominated by new cars and trucks 
from the Ford Motor Со. 

Tops on Ford’s list are the long- 
awaited replacements for the Taurus 
and Mercury Sable, the first total 
makeover of Баве bread-and-butter 
midsize sedans and wagons since their 
introduction in 1986. Already widely 
exposed on the auto show circuit, Ford 
recently revealed another peek at the 


near future with the recent unveiling of 


the next-generation SHO Taurus per- 
formance sedan, which will be powered 
by an intriguing new 60-degree 3.4- 
liter DOHC 32-valve V8 based on 
the Contour Duratec V6 
block and assembled by 
Yamaha in Japan. 
Just as impor- 
tant, however, is 
the impending 
introduction 


of the 


F-Series Pickup 


redesigned Ford F-Series pickup, the 
perennial best-selling vehicle in the 
country. Like the Explorer sport utility 
and Ranger compact pickup, the new 
full-size truck will substitute a control- 
arm front-suspension system for the 
ancient Twin I-Beam setup and add 
modern 4.6- and 5.4-liter V8 engines to 
the powertrain inventory. 

These changes 
will also 
apply to the 
full-size 
Bronco 
sport 


f automotive evolution for the next five years 
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utility, which will add a four-door mod- 
el, as well as a possible Lincoln-brand 
edition, by the 1998 model year. 

The biggest story at GM is a complete 
redesign of the Saturn lineup—coupe, 
sedan, and wagon. GM is also set to 
give its trucks and full-size sport-utility 
vehicles a fresh infusion of power with 
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1996-2000 PREVIEW GUIDE 


Model 1996 1997 1998 1999 0 Model 1996 1997 1998 1999 2000 


Hyundai отга 


hk 


Integra Redesign indudes 


change to alpho- 
numeric name 
CL-X ew sport coupe Possible sedar 
with U.S.-built version added 
3.0L V6 to line 


few поте — _ 
NSX Torga-top model Possible 
added mid- 95 powertrain 


ee Dui vil а меен EB110 Financial problems 


to join line а threaten ultro-cor firm | 
Aston Martin 
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уш 0 а | 55: 
087 Volante convert.: 


3354р 3.21 
charged lé ! | 
Vignale limo меда 
TTE 3 adest fore 
АЗ VW Golf-based Coupe and 2- 
entry-level seat г 

R Û series; 150p 54 th 
125-hp 1.8L20- — model offered 


valve 14 


13 Small U.S.-built 2- 13 coupe; 2.81 |6 
gine option 


due 
New 3.5- 4.5L V8 
engines; side airbags 
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Model 1996 1997 1998 1999 2000 Model 1996 1997 1998 1999 2000 


5 Convertible debuts Minor foce-itt due 
Breeze Plymouth version of Minor trim Explorer 5.0L V8 option 


ЈА body (Cirrus, tweaks due added for 4x4 models 
Stratus) - Bronco All-new platform, — 4-door model 
Colt Minor face-lift due new V8 engines added 
| | . Minor trim updates 4 Econoline /Club New V8 engines 


Concor mily Wa = | 
. redesign due | | qm ШЫТ; 5 oirbogs 
ible | | Interim face-itt F-Series Pickup Anew F-150 ew platform 


due on Cirrus chassis due; possible platform; new Vé due for F250, 
new Vó ond VB engines — F350 
GMC Truck 
Jimmy Sporty High Rider Dual airbags due 
off-road pack 
Yu Possible tu Dual airbags due 


diesel VB engine 


fion 
Suburan Dual airbags due 


Metro Minor foce-ift due 
Prizm R т $ Minor fac 


541001 "0 - Dua 
+ andl sportutility road p^ 


line offered for 5-door 
Honda 
LI-TIIL A———————————————— | 
Civic Redesigned Honda Interim foce-itt 
Civic line due late '95 due = 
De Redesign 
esi | | possible return 
dou. ue mit of CRX 
| . Accord Facelift due Major redesign due 
sale өті: 96 Prelude Major redesign 
Caravan Al-new minivan —— aimed at broader 
ota Pickup Redesigne New V8 engine market 
Dakotu due option sey Possible Vó edesign due, 
= - te I engine aii lorger von 
Ram Pickup New V8 truck bum m ex е 
engines Roms due Passport ign кн Possi ^id 
io airbags, ABS redesign 
Ferrari 
Hyundai 
Hs Competizione A Sportier 10541 Interim f 
тімен izi ccent porfier p nterim tate 
model offe edition due mi lift due 
45661 New sport coupe 


TR512 ST ps | based on Elantra 


G20 Allnew front-drive 
replacement due 
130 Maxim n Interim 
added to lineup mid- 95 due 


Chevrolet 
Corvette 


‘ond 3 41 powered 
cx new 3.0L 24 Tus SHO 


valve V6 due mid/96 
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1996 


1997 1998 1999 2000 
130 Possible coupe model hg redesign 
Ue 
045 Active suspension new smaller - 
option dropped for platform and new 
"9% 4 ILVE 
SUV Nissan Pathfinder 
based luxury sport 
utility due | A 
isuzu 
Oasis Rebodged Honda Possible V6 Redesign due 
Dew minivan joins engine option from Honda 
ineu 
Rodeo New instrument panel, Possible major 
ABS redesi 


Jaguar 


XJS ils X100 
es XJS 
New 250-hp V6 
engine 
Х200 New midsize 5 
due late 97 
Jeep /Eagle 


it, minor 


елы upgrades 
Grand Cherokee Exterior design Anew Grand 
tweaks expected Cherokee due 
Talon Exterior updates 


plonned 


Summit = | 
Vision New clutchless LH sedan family 
Autostick transmission redesign due 
Kia 
Sephia New 5 OL 14, dual 
redos | "У V6 engine 
midsize sedon орһоп added 


scheduled 


SUV Replacement due 
for discontinued 
LM007 SUV 
| lo 
Men Diablo planned пич E 
due н due 
Land Rover 
ы е Rover — ái 
scovery Redesign includes 
standard 3rd row 
seats 
Detender 90 B40, small new 
hardtop, joins 
lineup, 2.51 V6 Я 
Lexus 
$C300/400 Minor exterior Неи сиде Possible SC 
if 


| due 
15400 Minor detai 


_thonges - 


luxury sport bd 
added 
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Model 1996 1997 1998 1999 2000 
Lincoln / Mercury | 
Tracer Миен Tracer — Possible coupe 

р sedon and wogon and convertible 

Mystique 


Exterior update 
iky 


Minor detail. 
updates 


Cougar Modest tacit Anew Taurus: 
| coupe 
5а Апен midsize 

sedan, wagon 


Anew Taurus- 


Grand Marquis 
based large cor 


ager Major redesign 
due | 
Mark Vill 290-hp [SC model Front and rear 
added styling tweaks 
Continental Remote Emergency Small Tourus- 
Satellite Cellular Unit based Lincoln 


(RESCU) option 
Town Car Anew Town Car 


lonned 
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rata ea 


Esprit 3004 545 model — Alknew Esprit, 
added mid- 95 355-hp Lotus V8 
Mazda 
MX-5 Miata First extensive 
exterior redesign 
due 
MX-6 Major exterior, 
interior redesign — 2 
Protege Ford Escort 


based redesign 


Major exterior, 
interior redesign 


Millenia Interim tocit — 
due 
929 Possible plattorm 
consolidation 
RX-7 
MPV = 
Mercedes-Benz 
A-Class | All-new urban 
minicor due 
C-Class Al-new SLK roadster Wagon and T 
ed on (Closs — coupe models 
chassis .. Que 


Larger al-new sedans New Vé E-Class 
and coupe due late engine family and 
95 new wagon due 
5000 V12 
convertible 


Redesign due; new 
V6, V8 engines, 
reduced weight 


New Electronic 
Stability Program 
(ESP) offered 
(loss roadster due 


Anew, U.S. built, 
midsize SUV due 


Model 1996 1997 1998 1999 2000 Model 1996 1997 1998 1999 2000 


Rolls-Royce | 


| Silver Spur Ill New longwheelbase, BMW V8, 
i Silver Down due V12 engines 
: Saak | 

3 900 

| 9000 Major redesign, Station wagon 

3 new 275hp model due 

z 3.01 turbo Vé 

| Saturn 

Я SL Апен exterior 

3 SC Anew exterior 

1 W Anew exterior 

| В a 
| sadon Бі SR3 scheduled 
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6 engine option 
added 
Volvo 
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Natural 


It's a natural fact. If you are a 

male over 40 and don't already suf- 
' fer from a prostate gland disorder, 

the odds are 2 to 1 that you will 

before you are 59. By the age of 

65, most American men have en- 
 larged prostates. 

As the years pass, mild dis- 
comforts can become disabling. To- 
day, prostate surgery is the second 
most commonly performed surgery 
in men over age 65! Surgical com- 
plications can include total loss of 
bladder control and sexual dysfunc- 
tion. 

Prescription drugs may halt 
the swelling, but rarely end the suf- 
fering. Also, many prescription 
drugs may have side-effects, like 
weak erections and low sex drive. 

Many doctors feel that pros- 
tate disorders can be treated or pre- 
vented by giving the prostate gland 
the nutrition it lacks. 

Recent scientific research has 
shown how to remedy the underly- 
ing problems associated with pros- 
tate disorders--safely and effec- 
tively. These results have been pub- 
lished in the British Journal of 
Clinical Pharmacology, the Ameri- 
can Journal of Gerontology, and pa- 
pers from the National Cancer In- 
stitute. They reveal that several vi- 
tamins, minerals and natural herbs 
can dramatically shrink the prostate 
and improve urinary performance in 
older men. 


"I previously encountered 
"Now I get a good night's discomforts such as bladder 
sleep without getting up every urgency. These problems are 
two hours to urinate." now completely absent." 


-- Mr. C. Hussy -- Mr. B. Doser 
Cleburne, TX Holland, MI 
"Prostsafe has stopped the "Before I used to have several 
burning after urination." bladder infections a year. Now I 
-- Mr. C.E. Black do not have any." 
Barboursville, WV -- Mr. A. Simon 
Charlotte, MI 
"I empty my bladder and have 
а good stream of urine with "I have less aches and 
no strain." stiffness" 
-- Mr. S.J. Hymel -- Mr. K. Osmom 
Houma, LA St. Francisville, IL 


Prostate Relief 


The most modern application 
of these healthy ingredients 15 found 
in Prostsafe™ from Whitewing 
Labs. Prostsafe, is the nutritional 
"tool kit" for men with benign pros- 
tate problems, and those who wish 
to prevent them. It is a mixture of 
zinc, serenoa serrulata, ginseng, cer- 
tain amino acids, bee pollen and vi- 
tamins A, B-6 and E. Working as a 
team, these ingredients have been 
shown to shrink a swollen prostate. 


-— Dr Michael Rosenbaum, M.D. says : 
ıı — "Prostsafe supplies essential vitamins, 
7777 — minerals and herbs needed to nourish 
2222 and maintain a healthy prostate." 


АЛ For as little as a dollar a дау, _ 
Ol orts that seems like inexpensive insur- 
— — ance against prostate disorders. If 

ESSE d | for some reason you are not satis- 
el i iq! _ fied, just return the unused portion 

| _ уйып 30 days for a full refund. 
pm reasons "— men over 40 use Prostsafe are clear. If 
you are looking for relief, order Prostsafe™ today. 


Whitewing Labs, Dept 1105 
suite 408, Granada Hills, CA 91344 


` event $ 


17939 Chatsworth St., | 
| OPS1 1 month supply of Prostsafe only $34. 95 plus $4.50 S&H. 

OPS2 2 month supply only $59.95 (Save $9.95) plus $4.50 S&H 

CIPS6 6 month supply only $119.95 (Save $89.75) plus $4.50 S&H | 


| Check Encl. $ 

| Visa/MC/AmEx/Disc. 
| Name: 

| Address: 

| City 

| UPS Ship to: 
См — 7 


| 
L. 


CA res. add 8.25% & AZ res. add 5.50% 
Exp. 


State Zip Ph: ( ) 


State. Zip .| | 


| ——  — 
or call 1-800-950-3030 Dept. 1105 ЕЕ 


The — of multimedia 
[Continued from page 76] 


ing touches are applied. But you need 
those kinds of numbers for the product 
to feel sufficiently “deep,” insists Page. 
“This is like 50 times more difficult 
than piecing together a motion picture 
if you're doing it right,” he says with a 
characteristic bit of embroidery. ' 

But even that measure of detail pales 
beside the number of unique drawings 
—"frames" or "cels" in animation lingo 
—it takes to make Virgil Reality spring 
to life. (Even the simplest actions, such 
as a door opening, can require several 
drawings to animate fluidly.) Kuenster 
and his team of more than 20 anima- 
tors will sketch roughly 25,000 distinct 
frames to bring Virgil and pals to life. 
And that's not counting the many com- 
binations of animated scenes with pho- 
tos and video clips. 

The math here isn't difficult: More 
frames equal smoother, more lifelike 
animation. (Or, stretched over a longer 
time period, more scenes and action.) 
And while 25,000 cels is still far less 
than a full-length animated feature 
film, it's far more than either CD-ROM 
or video games. By comparison, 7th 
Level's own Battle Beast title has 8,000 
frames, which the company claims is 
five times the amount in popular video 
games of the same ilk. 

Tth Level is betting on automation to 
make top-notch cartooning pay off. 
Animators still sketch most of the basic 
outlines by hand onto sheets of paper, 
but from there the images are scanned 
into computers and fed into an innova- 
tive ^inking and painting" program. 
This lets artists quickly touch up lines 
and fill in colors—like the red in Virgil's 
hair—with the touch of an electronic 
pen, and then preserve their work as 


digital files. That saves untold hours of | 


hand-painting and camera work. 

With so much animation involved, 
the Virgil team has also been experi- 
menting with shortcuts like using a 
standard stable of mouth positions 
and pre-scripting common movements 
such as a character walking from one 


spot to another. "You can't make mon- | 


ey in this business with high produc- 
tion values unless you figure out how 
to do it faster and smarter," says mar- 
keting director Kenni Driver. 

The final, less celebrated, more 
technical steps in Virgil's progression 
toward producthood occur in 
Richardson. Here, the digitized audio 
and animation files are stitched to- 
gether using the master blueprint and 
custom "authoring" software 7th Level 
developed itself. Once most of the 
scenes are properly assembled, the re- 
sulting files can be shifted from hard 


drives and digital tapes to CD-ROM 
discs for testing. Then, with the bugs 
swatted and final scenes added, The 
Universe According to Virgil Reality— 
assuming the name remains the 
same—can be replicated, packaged, 
and shipped to stores. 

Whether Virgil Reality becomes a 
CD-ROM classic or merely a footnote in 
multimedia's voyage into the main- 
stream of American culture remains to 
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ре seen. Predicting the whims of соп- 
sumers in the entertainment business 
is notoriously dicey. 7th Level needs to 
sell only about 50,000 copies to break 
even, but breaking even would be some- 
thing of a heartbreaker in this case. 

At the very least, it has been a noble 
experiment. “Га like to say this is all a 
very scientific process, but that’s bull,” 
concedes Ezrin. "We're learning, like 
everyone else." 
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Cars to come 
[Continued from page 85] 


new line of V8 engines, and the 240-hp 
supercharged 3800 Series II V6 will be 


| offered in several large front-drive car 


lines, beginning with the Buick Riviera. 
Chrysler's major news for '96—mini- 
vans—is already unfolding in show- 
rooms around the country. The new 
passenger car addition for fall will be a 
new convertible version of the Cirrus to 
replace the discontinued LeBaron. 
Honda is busiest among the import 
nameplates, with three new cars and a 
sport-utility vehicle for the Acura divi- 
sion plus an all-new Civic. In addition 
to replacing the unsuccessful Vigor, 
Acura's new TL sedans usher in a new 
era of alphanumeric badging for 
Honda's luxury division. For example, 


| the redesigned Legend that's due this 


fall—more room and more V6 power— 
will probably be called the RL. There 
will also be a brand-new sport coupe— 
larger than the entry-level Integra— 
code-named CL-X, powered by a 


brand-new 24-valve V6 engine in the 


3.0- to 3.2-liter range. Both the coupe 
and the engine will be built in Honda's 
Marysville, Ohio, facilities. 

Like Honda's successful Passport 
sport utility—a rebadged Isuzu 
Rodeo—the Acura sport utility is a 
straight rebadging of the Isuzu 
Trooper. Isuzu, for its part, will offer a 
version of the Honda Odyssey mini- 
van, which it will call the Oasis. 

Elsewhere among the Asians, 
Nissan plans a fall introduction of a 
slightly larger all-new Altima sedan, 
conceived specifically for the U.S. 
market, which could mean a V6 en- 
gine option. The long-awaited replace- 
ment for the Pathfinder sport utility 
is due in mid- 96, with an Infiniti ver- 
sion expected as well. 

Toyota's biggest news is small: a 
Geo Tracker-sized sport utility, the 
Rav4, available in two- and four-door 
models, both with full-time all-wheel 
drive as standard equipment. At the 
high end of the Toyota spectrum, 
Lexus will join the expanding luxury 
sport-utility competition with a 
loaded-up version of the Land 
Cruiser. The replacement for the 
4Runner sport utility is due in mid- 
'96. The superb little mid-engined 
MR2 sports car, meanwhile, has been 
consigned to history. 

Hyundai continues its U.S. come- 
back with an all-new Elantra embody- 
ing elements of the recent HCD III con- 
cept car, while Suzuki is set to launch a 
Civic-sized sedan—the Esteem—plus 
the X-90, a zany AWD two-seat coupe 


. that's part car and part sport utility. 


BMW's new factory in South 
Carolina will contribute an all-new 
Miata-sized roadster—the Z3—to the 
companys 1996 model mix, followed 
by a coupe version in '97 with a 2.8- 
liter engine option. More important to 
BMW’s sales volumes will be the re- 
designed range of 5-Series sedans and 
wagons, due this fall. 

Mercedes-Benz has also established 
U.S. roots, in Alabama, which will be 
the source of an all-new Ford 
Explorer-sized All Activity Vehicle 
(AAV) for the 1998 model year. In the 
meantime, Mercedes rolls into 1996 
with a redesigned—and bigger— 
range of E-Class sedans, plus a small- 
er version of the SL-Class roadster 
based on the C-Class chassis. A new 
family of V6 engines, designed prima- 
ry for E-Class use, is due in '97, as is 
an S-Class V12 convertible, the S-600. 

Porsche's immortal 911 series 
added a new 408-hp Turbo last spring 
as a '96 model, but a more important 
chapter in the company's history 
opens in 1997 with the arrival of a 
small mid-engined roadster, known as 
the Boxster. This car, along with the 
1998 replacement for the 911 (code- 
named 996), will determine the sur- 
vival of the company. 

Audi will replace the 90 sedan se- 
ries with the A4, and it will also be the 
first manufacturer to bring five- 
valves-per-cylinder to the mainstream 
with a 125-hp DOHC, 20-valve 1.8- 
liter four and a 193-hp DOHC 30- 
valve 2.8-liter V6 for the A6 sedan. 

Looking a bit further down the 
road, the A-Class urban minicar, due 
for 1998, represents an intriguing de- 
parture for Mercedes-Benz, and VW 
is getting set to exploit its glorious 
past with the Beetlesque Concept 1, 
due for the millennial model year. 

At the turn of the century, an en- 
richment of choices for consumers will 
come about through an increase in 
brand names, particularly European. 
For example, thanks to BMW's recent 
acquisition of Rover, we can expect to 
see a renewed Rover presence in the 
U.S. market, including some famous 


old nameplates like Austin Healey, 


MG, Riley, and Mini. Daewoo, the 
Korean company that supplied the 
discontinued Pontiac LeMans com- 
pact, is set to re-enter the U.S. market 
in 1997. Peugeot has all but an- 
nounced its intention to return to the 
United States, and Renault is contem- 


plating a similar move. 
It could make for another interest- 
ing century. HS 


Mystery in Alaska 
[Continued from page 81] 


dent Ramy Shanny declined to com- 
ment on Eastlund’s claims. And the 
Defense Department is making no ef- 
fort to dispel the impression that 
Eastlund’s story might sound a bit like 
science fiction. “HAARP certainly does 
not have anything to do with 
Eastlund’s thing, that is just crazy,” 
says Heckscher. “What we have here is 
a premier scientific research facility 
with military applications.” 

Richard Williams, a physical chemist 
and consultant to the Sarnoff Lab- 
oratory at Princeton University, sees 
things differently. “Eastlund is an intel- 
lectual ace and a technologically savvy 
guy, he says, “though there is a bit of 
Dr. Strangelove in him.” 

Speculation and controversy sur- 
round the question of whether 
HAARP's 1.7 gigawatts (1.7 billion 
watts) of effective radiated power in the 
2.8- to 10MHz frequency range might 
cause lasting damage to Earth's upper 
atmosphere. By comparison, the ener- 
gy level is more than 3,000 times 
greater than the biggest commercial 
AM radio transmitters. 

"HAARP will dump enormous 
amounts of energy into the upper at- 
mosphere. We don't know what will 
happen," says Williams. "My concern 
is its effect on a global scale—you can't 
localize the effects. With experiments 
on this scale, irreparable damage 
could be done in a short time. The im- 
mediate need is for open discussion. To 
do otherwise would be an act of global 
vandalism." 

Eastlund himself observes that 
"There has never been a transmitter of 
this power in this frequency band. It 
would be wise to assess its impact." 

The 440-page HAARP environmen- 
tal-impact statement filed by the Air 
Force says that the normally upward- 
directed IRI transmissions can raise 
the internal body temperature of near- 
by people; ignite road flares in the 
trunks of cars; detonate aerial muni- 
tions that use electronic fuses; and 
scramble aircraft communications, 
navigation, and flight-control systems. 

Program officials insist that the facil- 
ity will operate safely during the four 
or five 14-day transmitting “cam- 
paigns” scheduled yearly. An integral 
part of the HAARP design is a system 
. programmed to automatically cease 
transmitter operation if nearby aircraft 
are detected. The chain-link fence is de- 
signed to keep visitors from ending up 
in the path of a low-angle beam. 

For decades, high-frequency heaters 
around the globe have been operated 
by researchers studying how the injec- 


tion of radio energy affects the ionos- 
phere, and the process by which the up- 
per atmosphere recovers from the dis- 
turbance. These include transmitters 
in Tromso, Norway, which are operated 
by Germany's Max Planck Institute; 
Nizhny-Novgorod, Russia, and 
Dushanbe, Tadzhikistan, which are 
manned by Russian scientists; and 
U.S. facilities at Arecibo, Puerto Rico, 
and Fairbanks, Alaska. 

HAARP's power output—nearly 
twice that of any other ionospheric 
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heater—combined with the rapid: 


beam-steering ability and broad fre- 
quency range of its transmitter, will 
permit the IRI to modify higher-alti- 
tude areas of the ionosphere from 
greater distances than ever. A bank of 
six 2.5-megawatt, 3,600-horsepower 
diesel generators powers the IRI proto- 
type, while the rest of the facility taps 
electricity from a nearby power line. 
Some prominent experts are un- 
moved by talk of HAARP’s possibly dire 
effects. The dean of American space sci- 
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stery in Alaska 
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entists, James Van Allen, professor of 
physics at the University of lowa and 
discoverer of the Earth-girdling radia- 
tion belts that bear his name, says 
“Every time you turn on a radio trans- 
mitter you modify the ionosphere. 
HAARP will perturb the ionosphere 
markedly for an hour, or maybe even a 
day, or perhaps at most a month. I don’t 
see any deleterious effects other than on 
local communications.” 

Van Allen says five decades of re- 
search have given him a feeling for the 


minute scale of influence humans have 
on the cosmos. “There is nothing that 
we as men can do that does not pale in 
comparison to the forces of nature.” 
Alfred Y. Wong, professor of physics 
at UCLA and director of the high-pow- 
er active-stimulation ionospheric 
heater—HAARP’s little brother—locat- 
ed in Fairbanks, Alaska, simulates 
ionospheric conditions in an atmos- 
pheric chamber at his Los Angeles labo- 
ratory. The device subjects electrons 
and ions to high-frequency radio heat- 
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ing, replicating the effects of HAARP. 
“We understand most of the fundamen- 
tal mechanisms that underlie ionos- 
pheric heating. In chamber simulations 
we've conducted very detailed studies 
with reproducible results. We put 
probes in the chamber to study this. We 
found no negative effects,” he says. | 

Wong believes HAARP could be used 
for environmental mitigation efforts, 
such as accelerating chlorine atoms into 
interplanetary space to prevent them 
from degrading Earth’s vital upper-at- 
mospheric ozone layer. Though he ac- 
knowledges potential offensive military 
uses of HAARP, Wong believes no harm 
will occur from its operation. “I don't see 
any problems, only surprises,” he says. 
"That's why we do research." 

Others harbor a strong distrust of 
the program. A local organization 
called No HAARP firmly opposes the 
project on environmental and commu- 
nications-disruption grounds. "This is 
not good science," contends retired AR- 


CO Production Technologies employee 


Clare Zickuhr, who leads the group. 
"They have no idea what this thing 
could do to the ionosphere. To put this 
in the hands of the аке scares the 


| hell out of me.” 


HAARP has proceeded full-steam 


| ahead since its inception in 1990. The 


total amount of money spent over the 
past six years exceeds $58 million and 
may reach nearly $200 million by the 
end of the decade, when the installa- 
tion is scheduled to be completed. The 
effort is a “congressional special-inter- 
est program,” meaning that supporters 
in Congress request funds for it on be- 
half of the Air Force and Navy. 

Sen. Ted Stevens (R-Alaska) is a 
staunch supporter of the pro- 
gram.Other Alaska state officials, how- 
ever, have not been briefed about 
HAARP by the military. Asked about 
the program, a spokesman for Gov. 
Tony Knowles replied, ^We have no 
idea what you are talking about." State 
Rep. Jeanette James, whose district 


| surrounds the HAARP site, has repeat- 


edly asked Air Force officials about the 
project and has been told “not to worry,” 
she says. “My gut feeling is that it is 
frightening. I’m skeptical. I don’t think 
they know what they are doing.” 

This is not the last we will hear of 
HAARP. Whether or not the program’s 
sponsors understand its long-term ef- 
fects, they appear to feel that the po- 
tential for useful military payoffs 
makes it worth taking some political 
heat—although they may not have ex- 


| pected to attract any attention way out 
І back in Alaska’s sub-Arctic taiga. 
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AMERICAN INTERNATIONAL TOOL IND.., INC. 
1-800-932-5872 (401) 942-7855 - 


FREE BROCHURE ا‎ 


даш ув 


VN. ANY SIZE — 
STEEL * ALUMINUM * WOOD 
BRASS * STAINLESS 
Shipped in a Complete Unit or Kit 

$425 & Up 
Free Brochures 
TOLL FREE 


(1-800-231-0793) 


| MILL - LATHE = DRILL 


The Original Home Machine Shop 
: іп USA b 


" i 3 Versions to Choose 
CNC Capability 

З Axis Power 

Feed Available 

12 Month 

Warranty 


lo 
TRI ДЕ) 
E 


100% Parts 
“Supply | 


All Tooli | 
та | 


17 Swing | . | 
ШО 11» 18 Mill Table | 


1-800-343-5775 
DEMAND THE BEST 


| SHOPTASKP. O. Box 186, Aberdeen, WA 98520 
SINCE 1981 i 


Lighted - Domed- Ceilings 7” 
Do It Yourself Systems Now 
Available! 


4'x6' y mon 


32907 


| ` Charmaster® 
218/326-6786 2307 С HWY 2 W 
GRAND RAPIDS, MN 55744 


1-800-766-1058 


11720 U.S. 19 Port Richey, FL 34668 


mist. HERE'S PROOF. Only WeatherTech® mats give 
one dii all-season protection like this: up to 13 Ibs. of 
A» X, Pliable virgin rubber thats channeled so 
Tk. deep it can trap and hold up to 1 1/2 
xw quarts of water, slush or sand! It 
doesn't curl, crack or harden, even in 
^ sub-zero temperatures. Weather Tech 
û mats are attractive, with a high- 
tech design manufactured to fit 
> what ло: drive. MORE 
OF. You may not 

_ know it, but Cannon™ 


EXPLORER a of England, the 
| 1 ا‎ acturer of 
MATS IN ! herTeche, i 
RICH MATTE original equipment sup егіс 
BLACK - Ford, С ‚ Honda, Т 
A RED PINSTRIPE AI writ 
Mercedes, , Audi and 
PRICED TO BE THE WORLD'S BEST MAT VALUE: JE: Typical 
car mats can cost a small fortune at a car dealer, but 
WeatherTeche mats are anything but typical! 
Deep таро їгар | 
hold snow FRONT AND 


FRONT SET: 
per set 
344.95 


| REAR SET: | 


579,95 
complete. 
Free shipping" 


Anti-skid ridges х, 


ее slipping 


us 
| $7 shipping" 


"We pay shipping within the 
48 contiguous states on 
orders of a front & back set, 
two or more sets, or a 
combination of mats and 
cargo liner. Extra shipping 
charge may apply outside 
the 48 states. If paying by 


CARS, TRUCKS, VANS, AND SPORT UTILITY 


Acura * Alfa Romeo * Audi « BMW * Buick * Cadillac Chevrolet 
Chrysler е Daihatsu + Dodge * Eagle * Fiat Ford • GEO • GMC 
Honda + Hyundai * Infiniti • Isuzu • Jaguar * Jeep * Lexus 
Lincoln Mazda е Mercedes е Mercury • Mitsubishi е Nissan 
Oldsmobile Peugeot • Plymouth * Pontiac * Porsche 

Range Rover * Renault * Rolls Royce * Saab * Saturn check send checks payable 
sterling * Subaru * Suzuki * Toyota * VW * Volvo to MacNeil Automotive 
| —— —— € Products Ltd. IL residents 
If you are not h with your order, return your unused add 6 3/4% sales tax. 
mats or cargo liner within 30 days for a complete refund, 

less shipping. i 


WeatherTech® liners Fi) 
take a back seat to по 


cargo area protection. 
Our tough, durable Bis 
liners are molded to | 
your specific vehicle . 23 
exactly! The Weather Tech 
liner is engineered to grip ЮЕ 
our cargo and minimize 
oad shift plus a 3 inch 
high lip to contain spills. 
50 now for the first 
time, WeatherTech® 
protection can be | 
ours from front 
о rear! 


| GRAND CHEROKEE BI 


LINER SHOWN| 


SPORT UTILITY LINER APPLICATIONS: 
Blazer * Bravada * Bronco • Cherokee • Grand Cherokee 
* Jimmy * Land Cruiser * Montero * 
гате: over-Discovery, County, 4.0 SE * Pathfinder 
Su * Tahoe “ТІ ler * Yukon * 4Runner 
MINIVAN L R. APPLICATIONS: 
Ав "€ (Ext.) • o Soler! dy * Gr. Caravan 
Gr. V ШЕР inp Pay /Quest • Windstar 
OMOBLI UNK LINER APPLICATIONS: 
Accord * BMW 3, 5 Series «Camry * Concorde 
Intrepid * Lexus ES300, LS400 * Maxima 
Mercedes °C", "E", "S" Class * Taurus/Sable • Vision 


Order Today: 
1(800) 441- 6287 


Call 8 AM -10PM (Central Time) 7 days 
Major credit cards accepted. 

We usually ship within 48 hours. Simply tell us the 
make, year and model, and we'll send you the 
WeatherTech® mat or liner engineered to fit. 
Express shipping available. 


$8 shipping" 


ANY COMBINATION, 
AND WE SHIP FREE! 


We've 


Automotive Pfoducts Limited 
2435 WISCONSIN AVENUE 


C ove red DOWNERS GROVE, IL 60515 
708-769-1500 fax 708-769-0300 


WeatherTech is a registered trademark of MacNeil Automotive Products Limited 


Save on ТЕ rental fees! 


TV 


Á Great NEW |" 
Magazine 
Just for 

Kids... 
Wes 


| Earn $1 000 


A Week While You Learn High 
Paying VCR Repair. 


Earn While You Learn... 
Secrets Revealed... 


Train at Home 
If you are able to 
work with small 
hand tools and pos- ` 
, sess average me- 
V —. Chanicalability, you 
m “ could earn top dol- 
— — lar part time or full 
time. Ourlearn by doing method teaches you how 
to work on VCR's without boring unnecessary 
electronic basics. 
For Free Information Package Send Coupon to: 


CAB 


CABLE IY 


WE’ LL BEAT 
ANY PRICE 


JERROLD-TOCOM-ZENITH-HAMLIN 
OAK-PIONEER-SCIENTIFIC ATLANTA 
e 24 HOUR SHIPMENTS! 

• 30 DAY MONEY BACK GUARANTEE! 

» QUANTITY DISCOUNTS! 


MASTER CARD е AMEX е VISA е C.O.D. 


1-800-284-8432 


Have make and model number of 
equipment used in your area ready. 
All Shipping & Handling Fees at Customer's Expense. 


CABLE WAREHOUSE : 


- 10117 West Oakland Park Bivd., Suite 315, Sunrise, FL 33351 


um p 


Ж — dann bri | i Foley-Belsaw Institute, 6301 Equitable Road, 
MERCI CNN CL _ 
(Check One Box Only) 
= p- | chock vor Aver Repair, Dept. 62370 
To get the rest of the picture, | High Paying 1 Сотриіег Repair, Dept. 64267 
Career 


Field [Advance VCR Repair, Dept. 65052 


call or write Jor Чы CAME 
mw Y x d Camcorder Repair, Dept. 66062 


PopSci for Kids is an exciting new 
agazine from the editors of 
»pular Science magazine. For boys | 
nd girls 8 to 13 years old, this new 


| 
[ ]Tv/Satellite Dish, Dept. 31146 | 
| 
| 


) Fax Repair, Dept. 67062 
шыу [Printer Repair, Dept. 68061 
| Since 1926 [Г] computer Programming, Dept. 35094 | 


ublication brings to life the science E ETC) ID ee "LL JE S Ean сс ج‎ | 

па tech-nology from the world E Metalwar. 177» Dols ML | Address —— | 

round us in а fun, fast-moving, Pol E D ин Аң ЕЭ | city | 
Laramie, WY 82070 USA FAX (307) 742-5999 _ 


ynamic, up-to-date and thoroughly 
ntertaining way. 


State Zip 


The amazing walk-behind brush cutter! 


The ОН” FIELD and 
BRUSH MOWER 


CLEARS & MAINTAINS meadows, pastures, 
woodlots, wooded and rough non-lawn areas 
with ease. CUTS tall grass, weeds, brambles, 
tough brush and saplings up to 1" thick. 
CHOPS/MULCHES most everything it cuts. 
Leaves NO TANGLE of brush to pick up like 
hand-held brushcutters and sicklebar mowers. 
Perfect for low-maintenance wildflower 


Every issue, your child will discover 
eople and events to stimulate 
'eative thinking. There are interviews 
ith real-kid role models and news- 
lakers, colorful pull-out trading 
ards, and such features as “How if 
lorks,” "News Net,” "Ask Ozzie,” | 
doing Science,” and other exciting | 
ctivities. PopSci for Kids is sure to be | 


ШШШ 


You just separated your trash. 


ie most sought-after new pastime 
your children. 


We're so sure your kids will love | 


meadows, European-style 
woodlots, walking paths, 
or any area you only want 
to mow once a month 


lor once a season! 


opSci for Kids, we're offering you a 
\опеу-раск guarantee. If at any 
те PopSci for Kids fails to meet your 
xpectations, we'll refund your 
\опеу on all unmailed issues. 


If you'd You will 
like to know more, find 
send a taking the first 
postcard to step toward recycling 
the Environmental сап һе as easy | 
Defense Fund-Recycling, in practice 
257 Park Ave. South, as it is 
NY, NY, 10010. here on paper. | 


Recycling 
is easy, isn't il? 
In fact, 
it's one of 
the easiest ways 
| you personally 
can make the world 
a better place. 


Order your Charter 
Subscription Today! 


1 Year (6 issues) Only $9.97 
TO ORDER CALL 


¿Please mail this coupon TODAY for complete FREE, 
IDETAILS of the DR* FIELD and BRUSH MOWER! 
tincluding prices, specifications, and "Off-Season" Savings 
пом in effect. There 15 no obligation. 


RECYCLE 
It's the everyday way to save the world. 


/ mni E ч Р5С i 
= 

j ENVIRONMENTAL | m | 

300 E 5 2 5 i 7 0 0 DEFENSE FUND “МҮ ress г 

| іс State ZIP 5 


| To: COUNTRY HOME PRODUCTS’, Dept. 680F | 
L Ferry Road, Box 89, Charlotte, VT 05445 г. 


We accept MasterCard and VISA 


pular SHOP AT HOME 


Popular Science invites you to send for all of these fine catalogues | 


As featured on CBS TV's 
| “NORTHERN EXPOSURE”, the 
TIMBERLINE GEODESIC DOME. 
A beautiful home with spacious rooms, 
cathedra! ceilings and unsurpassed energy 
| efficiency. AND you can build it yourself. 
Since 1969 Timberline Geodesics has been 
providing dome kits in many styles and 
| sizes for the do-it-yourselfer all over the 
world. Buy the complete kit, or just the 
| Connector Package and save by cutting your 
| own lumber. Over 100 pages of color 
photos, floor plans, assembly instructions, 
price list and more - $12. 

Timberline Geodesics, 
2015 Blake St., Berkeley, CA 94704, 
For VISA or Mastercard orders call 
1-800-DOME-HOME. 


He. 


New Lightstyles Home Plans- FREE 

home plan book includes fifty popular 
plans in traditional, country and 
contemporary styles. Each home is 
highlighted with VELUX Roof Windows 
and skylights for beautiful, light-filled 
interiors and spacious, open living areas. 
Complete blueprints are available in 
varying price categories for every plan. For 
a FREE copy of skylights and the complete 
Guide to Roof Windows and skylights, write | 

or call toll-free 1-800-283-2831 


Subscribe to -JC Whitney 

Catalogs. Save up to 50% on 
over 100,000 parts and accessories 
for all American and Imported Cars, 
Vans, Pick-ups, КУ 5, Off-Road vehi- 
cles and motorcycles. Subscribe 
today and you'll receive our newest 
catalogs. $1.00 for a full year!! 


America's Largest Selection of 


Book 
Bargains 


Savings of up to 80% on publish- 

ers’ overstocks, imports, exclusive 
editions, audio and video selections. 
Our catalog includes a selection of the 
finest new hardcover releases at dis- 
count prices. Choose from thousands of 
titles in over 85 subject areas. Fast UPS 
delivery. Satisfaction guaranteed. $1.00 
(refundable with first purchase) 


(ME Free Science Resource Catalog. 
* Discover creative science fair pro- 
ject ideas in our new 104 page "Scientifics" 
featuring over 4000 hard-to-find science dis- 
covery items, educational kits, science fair 
experiments, fiber optic kits, solar equipment, 
optical elements, lasers, microscopes, tele- 
scopes, binoculars, magnifiers, lab equip- 
ment, toys, photo and weather instruments for 
hobbyists, gadgeteers and students from 
America's largest mail order market place of 
unusual values. 


AMERICAN SCIENCE & 
SURPLUS Thousands of 
unusual items for the mechanically 
minded. Tools, motors, pumps, fans, 
fiber optics, lenses, power supplies, 
batteries, lamps, switches, electrical 
Call 1-609-547-8880 or write for your components, electronic instruments, 
FREE *Scientifics" catalog today to: lab supplies, tape. magnets, 
Edmund Scientific Co., Dept. 15A1-C911, eerie л supplies; киса 
| ace ad ooks, and toys. Amazing secre! 
SRE) Ss а данам source of surplus items 50% to 90% 
off original prices. FREE. 


SURVEILLANCE 


ШЫЛ amg 


20 ІШ © е 


Our latest catalog offers а HUGE selection 
of surveillance countersurveillance/privacy 
assurance devices, including: Covert Video, 
Pinhole Cameras, Video Recorders, Elec- 
tronic Kits, 7-12-16 Hour Telephone Record- 


|. CATALOG OF 
ELECTRONIC 
SURVEILLANCE 


& PRIVACY 
ASSURANCE 
DEVICES 


ing Systems, Scanners, Bug Detectors, Voice 
Disguisers, Telephone Scramblers, Phone 


Tap Detectors, Touch Tone Decoders, 


Caller ID and more! Catalog $5.00 


SPY OUTLET 


P.O. Box 337 * Buffalo NY 14226 
(716) 691-3476 • (716) 695-8660 


BOOKS ON TAPE, INC. 
Listen to books you haven't had time to 
read. More than 3,000 current and classic 
best sellers on cassette. All full-length. 
Twenty-five new titles monthly. Satisfaction 
guaranteed. Call for color brochure, 1-800- 
626-3333. FREE. 
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Micro Recorders, Locksmithing Tools, 


OVER 80 REALLY ZANY THINGS 
The brainstorms Catalog 1s a mind- 
boggling collection of hard-to-find 
science gadgets, wacky inventions, 
clever toys and educational gifts...a 
gelatin brain mold, tongue cleaner, 
chocolate perfume, root beer 
brewing kit, a tie dye kit and more. 
Catalog $2.00 


Save up to 80% on publishers’ 

overstocks, remainders, imports - 
America’s biggest selection of bargain 
books, Choose from thousands of titles 
in over 40 subject areas: Science, 
Do-It-Yourself, Sports, Biography, 
History, Politics, many тоге. 
Prices start at $3.95 with fast shipment, 
moneyback guarantee. From Edward R. 
Hamilton, Bookseller. FREE. 


NORTHERN HYDRAULICS 
"Where the pros and handymen shop"— 
Save up to 50 percent on a wide variety of 
name-brand power and hand tools, air compres- 
sors and air tools, 3-23 HP gas engines, log 
splitters, chain saws, pressure washers, trailors 


and trailor parts, pick-up accessories, 
winches, generators, welders, and more! 
Colorful 148-page discount catalog from 
NORTHERN 
shop” FREE 


л = EMITIY 21229 1. 2 


Do your own Machining and Shop 

work with a Smithy 3-in-] Lathe- 
Mill-Drill. You will save time and 
money with versatile, easy to use 
Smithy machines. Our 60 page catalog 
features over 500 machine tools and 
accessories. Request your FREE cata- 
log today! 1-800-4SMITHY (Ask for 
Operator PSAB) 


— “Where the pros and handymen | 


| 


ise in this section call 212-779-5332 


Flanning Guide --- 
à Product tatalag == | 


SOLAR 
ELECTRICITY. 
= The new Sunelco f 
"ES Planning Guide | 
Tes > and Catalog is | 
ER eee | packed with 124 | 
pages of brin and quality | 
products. It details the design of 
RV, cabin, water pumping, and total 
home power systems. SUNELCO 
is your complete source for 
solar modules, controllers, batteries, 
inverters, water pumps, energy efficient 
lights, and propane appliances. A must 
for every energy library. Only $4.95 

(406) 363-6924. 


CRUTCHFIELD STEREOS 
Complete, convenient source for top quality 
stereo components and systems for home and 
car - the CRUTCHFIELD catalog brings you 
the latest offerings from Sony, Kenwood, 
Pioneer, FVC, Infinity, Bose and many others - 
at discount prices! Includes valuable consumer 
tips. Video, telephones and security products 
К too. $1.00. 


* SPECIAL * 


Catalog Offer 


11 1. $12.00 Timberline Geodesics LJ 9. FREE Northern Hydraulics | 
a 2. $1.00 JC Whitney к 10. FREE Books On Tape 
E 3. FREE Velux Windows 5 11. FREE Edward Hamilton 
| | 4, FREE. ‘Edmund Scientific. l 12; FREE. Ovedland Smithy 
[ | s, FREE American Science | | 13:$4.95 Sunelco 
16.81.00  Barnes& Noble |_| 14.$1.00 Crutchfield 

|_| 7. $5.00 Spy Outlet |_| 15. FREE Edirol 

[ | 8. $2.00 Brainstorms | 116.61.00 Johnson Smith 
Name _ 

Street 

City “ | — — Ж 


ee ee ЖІ 


Tel # ( ) 


Check the number of catalogs that you want. Total the cost and add $1.00 for 
handling. Enclose check or Money Order payable to: POPULAR SCIENCE 


I enclose for catalogs checked 


handling 
TOTAL s 9 


Send coupon to: 
POPULAR SCIENCE “SHOP AT HOME" 
РО. BOX 5135, Pittsfield, MA 01203-5135 
addi Allow 4-6 weeks for delivery n Nem -n 


а LU] 6. $1.00 


' АТ HOME 


Never Knew | 
Existed.. 


ЕТ: and others you can't possibly live | 
without! 100's of surprises you 

never dreamed you'd see. Esquire, New 
Yorker said "world of fantastic wonders, 
most unusual catalog in the world," 

| 80 pgs., over 2000 funmakers, jokes, 
novelties, magic sports, science, 
electronics, self-improvers, hobbies, 
extraordinary books and videos, much 
more. Johnson Smith Co. $1.00. 


(2 Music Software for PC & Mac, 
' sound cards, MIDI keyboards & 
speakers. Features “Roland Sound | 
Modules". Now you can use your 
computer with music for entertainment, 
education & business preparations. | 
FREE. Edirol, 1201-4 Avenue South, 
3rd Floor, Seattle, WA 98134 . 

1-800-380-2580 


* SPECIAL * 


Catalog Offer 


Ж 1. $12.00 Timberline Geodesics L| 9. FREE Northern Hydraulics 


L]2.$1.00 JC Whitney n Books On Tape 


| 3. FREE Velux Windows Edward Hamilton 


| ]a;FREE  EamundScieitific | | 12. FREE Overland Smithy 


S 5. FREE © American Science ғ 13. 54.95  Sunelco 


Barnes & Noble 14. $1.00 Crutchfield 
| | 
| X é 

| 7. $5.00 Edirol 


Spy Outlet 1 15. FREE 


Ш 8. $2.00 Brainstorms 16. 81.00 Johnson Smith 


Мате 
| Street 
ГІ City 
| State Zip 
Tel # ( ). 


Check the number of catalogs that you want. Total the cost апа add $1.00 for 


handling. Enclose check or Money Order payable to: POPULAR SCIENCE 
I enclose $ for catalogs checked 
+ handling 


5 
TOTAL 5 


Send coupon to: 
POPULAR SCIENCE “SHOP AT HOME” 
P.O, BOX 5135, Pittsfield, MA 01203-5135 


PS 9/95 


Off ires 12/95 
Allow 4-6 weeks for delivery ا و‎ ^ 
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5222,4 Classified Opportunity Mart "zz: 


^T zz. 


NOW! A Galaxy of Savings Mecum The 


% L 
" ГЕ ғ. s Tm 
% д 
е ы. 2%. ۴ ш EIE | 


NOVAVISI UIM әт. ты 
Revolutionary new universal one-piece JeRROLD® 1 ALL VE & TN : 
converters and descramblers. Fully EXCEPT BASEBAND 
activates all Jerrold, Scientific Atlanta, Ww 
and Pioneer systems except baseband. SCIENTIFIC ATLANTA | 

‘ | | Options include: ACTIVATES ALL SCIENTIFIC ATLANTA | 
Owning your cable Se Sg | EXCEPT BASEBAND 
Оу Лр * Picture in Picture * On-screen display 
equipment saves you ғ Simultaneous « Stereo ситно Ф 

the high cost of monthly watch/record — * Last channel PIONEER ' PIO-III 

‘ental charges. and giv si * Channel ID recall POPE MET m HT E 

rental с arges, d E, CA » Volume/Mute 5 Favorite channel Call for т 

you complete control * Parental control * Ch 3/4 switch FREE | "eae Ba fer - ey 
of your TV. All Other Models Available 
30 Day Free Trial MicroCom Inc. 
ear Warran 
Be st Dei T] er РІ ic es Availab le A j 1} where! 800-665-2002 


Jerrold, Scientific Atlanta, Pioneer are registered trademarks MasterCard • VISA + AMX * COD 


and all references are lor identification purposes only. 


aS + жанып sonverrens а DDESCRAMBLERS 
| м | CONVERTERS & | | a 
CONVERTERS & DESCRAMBLERS! à 
Everquest * Panasonic * Jerrold * Zenith * Pioneer | | 
Scientific Atlanta * Oak * Eagle * Hamlin * Tocom 


14937 Industrial Rd. 
Omaha NE 68144 


x^ 13 Month Warranty. 


Friendy, Courteous Service. 


ini] n flam | x“ Buy 2 save 10% on second unit. 


875 S. 72nd Street * Omaha, NE 68114 | FOR A FREE CATALOG OR TO PLACE YOUR ORDER CALL: 


Features: 

» Built-in Descrambler 

е Infrared Wireless Remote Control 
е Programmable Parental Lockout 


» Switched Electrical Outlet 


А dio-Video Port | g 
erum MD rots 


е Auto Fine Tuning 875 5.72 Steet * Omaha, NE 68114 
» Volume Control 


CALL NOW 1-200-624-1150 FOR YOUR FREE CATALOG 
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WE CARRY ALL MAKES AND MODELS - 


SCIENTIFIC ATLANTA® *JERROLD? *ZENITH* 
PIONEER? *STARGATE* *INTELESTAR* 


Picture Improving Energizer Cables 
Video Stabilizers ê Universal Remotes 
Bullet Protectors & Immunizers 
DEALER INQUIRIES WELCOME 
FULL WARRANTY GUARANTEED!! 


дығы 80 


Order by C.O.D., Check-Via-Phone or VISA / МС 


B Please have the make and model # of the equipment used in your area 


OLD STARGATE PANASONIC, ZENITH, PIONEER. ! >: МЕИЕИ — ТОСОМ, & PICTURE-IN-AJICTURE an 
кіре 


;, АП references jn Eo айырын menimn m = at il us Pow 
ad original enusprmmend. Multi-Mt son Elact inte 


CABLE TV CONVERTERS 
savesios [81 ELECTRONICS INC. 
yrs ied 1430 Miner St. Suite 522 Des Plaines, IL 60016 

1-800-542-9425 


complete satisfaction 
Purchaser must agree ta comply with ahh State and Federal 


"Quality Equipment 
"Shipped within 24 hrs laws regarding private ownership of cable TV equipment. 


"Free catalog 


CABLE TV 
DESCRAMBLERS 
1-800-233-9388 
FREE CATALOG 


SUARANTEED BEST PRICES - IMMEDIATE SHIPPING 
APPLE ELECTRONICS 


фан нса purposes Only. wee are mi no very implying Thi al dry 


іп таз wey adfilizibeci әлін ther Mice menmi copiats Of eorporalmms 


НЕТ A N T L Y 1 
Add tens of years of AAA credit In your credit Мә 


"OVERNIGHT". 100*& Legal 


7] FBI, DMV (DUI) 
1 Files too... 


FREE DETAILS 


Gold (Ра) 
PO. Вох 15574 


1389 Shendan St Suite 257 Hollywood FL 3302! Beverly Hills, CA 90209 


For the amount of money you spend each year on 
cable rental, you could own your equipment. 


save money by purchasing your cable 
equipment. and basic 
E. | channels. We offer the з on all 
a | major brand names including Zenith, 
Jerrold, Scientific Atlanta, Tocom, and 
Pioneer. | 

So, if you are tired of the rising cost 


ery 


of cabl 


MasterCard - VISA + AMX - COD Add-on Cable Company 


EQUIPMENT == 
227 


AVE $1000 5 
| gai Nationwide MEO 
id for cable TM е quipmern. 


‘ay WHERE THE DEALERS BUY." 


be 
"open En Every Day’ 


| و‎ 
Д * | Bis. 
al [4 
[ МБА. MC 
a Copy any rental/boughi tape con H 
* Power Cord and RC Plugs Inciuded : 


Member Bener Business Bureau 


FREE 30 Day Trial! 


CALL NOW! 


TRUMARK® са duce ES 
225 Yard Range folding анай stores 
ammo in handle. Includes 70 rounds of 1/2" 
white Tracer® brand marbles, and extra 

band assembly. Post. paid 
$15.00 total 


TRUMARK® 
SNAPSHOT brand 
Rubberband Gun shoots 6 
shots in rapid-fire action. Long12" 
barrel snaps bands up to 30 feet. 
Black plastic stock & rotating starwheel. 
Includes 12 powerbands. $12.95 postage pd. 
Send your check or money order to: Trumark 
1835-P 38th St. Boulder, CO 80301 


CREDIT CARD ORDERS : 1 800 878-6272 


CABLE TV || 
EQUIPMENT | 


fair Source 1 for Descraínblers, 
werters а nd Com! 


` WE WILL 


MATCH OR BEAT 


ANY ADVERTISED 
OR WHOLESALE PRICE! 


SAVE $$$ -DONT RENT 
CALL FOR FREE CATALOG! 


Zenith Pioneer 
Tocom Century 
Jerrold Panasonic 
Oak Sigma, Scientific Atlanta 
and more! 


Call AA Electronica Today! 


800-258-9512 


CREDIT CARDS ACCEPTED 


933 College View Dr | 


Hy Private РО. Box 491734 
Investigative NT 
Sarge Redding, Ca 96049 

Fax:1(916) 244-5681 


[21 INFO-Disk 500 |5549 value | 


"Income Fraud Reports 
“Нате Based Business 


Now Only $25 Special | 


| "One Person Business ——— | 
| “Тор Business for $500 


| МАКЕ 55, G00 MONTH | | 
“Май Order Business = " 

*Part-Time Business ah 1 
| *Money-making Projects - | 
| "How-To Business Reports | 
| "Insiders" Tips & Strategies | 


1 
" | 


и Y MAK INI | = 


REPORTS, PROJECTS 
BUSINESS OPPORTUNITIES 
| Add 56,95 Shipping & Handling | 


EL — Е — — | 
| "Scams To Beware Or | 
ja NEU UR ر‎ o0 ат Т cuc -ee c na - 

ег Е г LANTI атьта Тае || 
| d 2 Ш miL L E Wi 1 г | АР | Y ( КІ LJ = | 


| | Send п me your FREE Ву Credit Cato ашан 


rea == 


——— 


cec 


а 3 DOIT YOURSELF INVESTIGATING | 


WHEN ІМ DOUBT CHECK $24 
HIM OUT VIDEO. Add $6,95 
| (55 minutes) шыг rile | 


Q4 SEND FREE SOFTWARE! (ЕЕ 
ци | 


3.5" DISK 386 DOS 3.0 WIN. COLOR, MOUSE | 
|| PayOnly$7 |[ouickwowev fso — | 
| Line andi | Fone piens |1 
| kem — ПЛ ШЕШ 
| BEGIN NOW [arose j | — | 
mm ar сн 

A YEAR | - | 
| COA |] —]| 


1993 WORLD EXPO 
$79 
Special Price | 


4 Add $6.95 
Shipping & Handling 


p. e —=- See е — ee | 


lac LOWEST Prices i in U.S. 
| NON-LETHEL SECURITY DEVICES 
| 


тааш 


CarGuard — ' Personal Alarm Home Sentry Sun Guns 
$79 Value 525 Value 5499 Value 558-6119 Value | 
$49 Special | $15 Special +5290 Special — $39-$69 Special | 
| (20 cases only) while supplies (Boom | 
last (T4600 AUOD ҰЛТЫ | 


| Add $6.95 Shipping & Handling 
| "M For Order Ow | 

mu 1-800-472-3232 

| —" (24 hours 7 days a week) 


Circle Credit Card of Your Choice 
Checks and nsi: Orders Accepted - No C.O.D.5 


Î PRINT NAME 
ADDRESS 
CHY STATE IP 


ғ 
ч 


Ё ҮЗ 
| 17 
| TA 


ӘЛІШ HOT SHIP TO POL BOX j | | 

| 
| 
fons | 
PHONE | і | 
| 


ay Money Back Guarantet 


State License # РІ 17329 | 


| 25 Years Experience 
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CONVERTERS & 
DESCRAMBLERS 


эше т-ға CHUA тама PN 


са TER FOR YOUR 
FREE CATALOG! 
1 -800-643 -42598 


643 N. 98th Street, Ste. 260 - URNA. NE 681 14 
COD - Major Credit Cards 


= CABLE ТИ Mig rs 
DESCRAMBLER 
SALE 


Money Back Guarantee 


1-800-535-1843 
LOWEST PRICES!! Quantity Discounts! 
DEALERS WANTED 4-6 MON-FRI 
EARN EXTRA 555 SAT 10-2 GST 


|Ріназа l'ava MODEL used in your disa whan cai ing] 


Call us Last CNC Concepts Inc 


PO Вох 49503-PS 
and $ave! MPLS. ММ 55449 


[Г  escRAMBLERS 7 
CONVERTERS - FILTERS | | 


COPY REN TAL TAPES WITH OUR : 
| VIDEO STABILIZERS 
Now you can tune-in to your favorite 
programming and i 
SAVE 91/5 - EVEN $10005 
on premium CALBE TV EQUIPMENT. 
FREE Cable TV Catalog. 


=] 1-800- 906-6664 


ROCKET MOTORS 


€ UP TO 80 POUNDS THRUST! 
€ USING SIMPLE MATERIALS! 
€ FOR JUST PENNIES APIECE! 


homemade ГегіШітегісһа 
Пу thousands of feet! Speeds lo MACH I! 


For Customer Service 
or Questions Call 
181 Б) 637-2800. 
si| Revolution 


45 | Helicopter Corp. 
5 |1905 w, Jesse. James „ңыз 


iin 55 


inio Package Catalog 

Action Video ... З 

Info Pack & Video Come On . 

PAL (European Format) Video .. 
inia Pack & ҒАН Video Combo 


materials you'll find around your house. 
SEND $2.00 TO: 
Dept. PS7, T TELEFLITE 


Credit Card Orders ny 
1-800-537-6867 


Moreno Valley, CA 92387 


Wa offer a full line of original and 
altermarket lars , Pioneer, 
Zenith, Scientific Atlanta û General Instruments ... 


GALT, INC. 
CALL 800-487-2225 


= 


Some other sizes available 


. Miracle Span 
1-800-222-7885 


Raleigh, N Ne "21615 
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— MOD! 
EM ERN ELECTRONICS e- 


= 2125 S. 156TH CIRCLE « OMAHA, МЕ 68130 LM 


BUILD YOUR OWN 


Homemade rockets po fogether (шеку Ls ме 
els 


ЖЕРІК hor our rip po „and we'll d yn i 


Dieschs you how tu make yo vour own 
homemade rockef motor casings, all using 


CORPORATI N, 11620 Kitching, 


Cable TV Descramblers | 


6325-8 m ши т=н Road е | 


| CABLE TV DESCRAMBLERS 

| АП major brands * Money-back guarantee 
BELOW WHOLESALE PRICES * 2 YR. WARRANTY 

ABSOLUTELY THE LOWEST PRICES! 
WE BEAT ANY PRICE... NOBODY BEATS US! 


RP ELECTRONICS 
1-800-304-3604 


Looking for a Barbecue? 


Maybe we can help 
ЖЕНЕ» Choose from many makes & models 


For a Catalog, send $10 ta: 
Barbecue Patrol 


Вох. 3125. болам, WA 99209 


"Дйн ————— + 
Get the latest technology in cable converters and descramblers 
* Best prices 
e Save on equipment rental fees 
ə Quali hs кало by brand-name manufacturers 
е Friendly personal service 

e Thirty-day money back guarantee 
e All orders delivered fast and 
conveniently via FedEx Economy 


Two-Day™ service m j- 


You'll үн id pe = Ге 
view when you order from us VA ay 
Call for b got CAR н Re 4 


ы дд е ЫШ а 
ELA ROGER RD. &] #106, TUCSON, AZ 85705 ! 


^^; | Cable TV a 
А - CTRON ICS DESCRAMBLERS | 


oy, NU-TEK ELECTRONICS | 
offers all major brands ot | 
_ cable TV equipment | 


STARGATE SST 
Features include: 
e Upgradeable card slot 
e Volume control 
® Parental control 
* Audio/Video ports 
е Sleep timer 


CALL FOR OUR FREE CATALOG 


_1-3800- 228-7404 | 


Lam 


| 2 NEAR WARRANTY 
MONEY BACK GUARANTEE! 


BUY FACTORY DIRECT AND SAVE! — 
INSTANT GARAGES 
LE ке SH ELTERS 30 NS 


TA 


түледі 


Starting At PROTE CTION FC FOR: "Cors, Т Trucks, RV's, 
$ 9 Boats, Docks, Hot Tubs, Greenhouses, 
Motorcycles, Pools, Paintbooth, Concrete, 
Workshops, Gov't and Industrial Contracts, Sandblasting, 
77 Camp or Temporary Shelter, Walkways, and More! 
HEAVY DUTY Steel Frame. Durable Dupont® Cover 
| with Zipper Door. Sizes Available from 5 to 60' Wide, 
up to 30' High, Any Length. Withstands Rain, High 
Winds, Sun, Sap & Heavy Snow. No permit Property 
taxes or required. Assembles and Anchors Easily. 
Covers last up to 20 Years. We Ship to Your Door! 


CALL NOW TollFree 1-800-932-9344 | Ext. 


Nu а i EB 203-781-8000 J 227 


FAX: 203-781-8005 


DEALERS & EXPORTERS 
WELCOME 


MILITARY STYLE Mode! 


ROCKET PATINS EIEE, 


[Launch sid fuel modal rockats! 
Wes Вий with easy fo find materials! m=- 
Detailed step Бұ step pi fans! E кы 


ony. 44.95 


CK n vieney © 
RICTON INDUSTRIES 
Dept. G 
PO Box B 
Branford, CT 05405 


Pot. Pend 


Plazac Sales, Inc. og EN 


CABLE TV CONVERTERS PLUS 
5 


ial Dealer Prices! «Compare our Low 


» Orders shipped immediately! C.O.D. 
* WE'LL BEAT ANY PRICE * 


Sorry no NJ. sales. Dealers Wanted. 


FREE COLOR CATALOG 
Choose from over 200 kites. 

Many unusual & innovative designs. 
Call or write for your catalog today! 


Into The Wind е |800) 541-0314 ў 
1408-Р Реан St., Boulder, CO 80302 


2: пша пиш эшш шен шен эшш эша س‎ кей 


SAWMILL $3795. 
FREE INFO 


Silvacraft Inc 
90 Curtwrigbt Dr. 
Unit 3 
„A mberst, NY 14221 
7: 1-800-661-7746 

Ext. 101 


We'll beat anyone's price! 
Year Warranty 100% Money Back Free Catalog 
Filters * Converters * Accessories 


CABLE 
)FESCDAMBLEPS 


No 800# 
| No — 
Just low, low prices. 
Call the rest 


Then call us for the 
| ресі price. 


305-425-0751 


NO FLORIDA SALES! 


ACTOR OVERSTOCK ІП 


өлде Direct: 16X 24 20 X 26 
wid it yourself 111 25 X 38« 40X 72 | 
з Perfect Building Fer All Your Needs !!! | 


шон 800-888-4606 emma 


ERROLD PANASONIC SA'S ETC р 


li Prices! «Guaranteed Prices + Warranties! 


AVIATION 


САР НЕ " t Yoursel р | 
DIGGE Backhoe 2594 AUDIO/VIDEO EQUIPMENT 

| SPEAKER EDGES 
uum ROTTED 

p^ — DIY Surround Kits Save Big $$ 

i jue nea 
* In walls, ceiling speakers, 
ма "кете pats, gil co 
CALL TOLL FREE 1-800-767-4041 
SIMPLY SPEAKERS « VISA/MC/DISC/AMEX 


Рлал to build and use « Self propellen 
* Na machining * Car towable 

a Under $1,200 to build 

* In use over 8 years 


AMAZING JET ENGINE IN 
YOUR OWM HOME SHOPI 
Jet power for + 1-PeRsON HELIS 
COPTERS * AIRPLANES * жж, 


Complete Pulsejet Plans І 


БСУ DIRECT =] 
ABLE BOX OUTLET 


CABLE CONV IERTERS & DESCRAMBU ERS | 


“Onder from: M ` 
"o a e e To For credit card orders: 


| & 
Long Green, MD 21092 Sn) (410)836-6824 =т= 


REPAIR FOAM ROT 
FOR YOURSELF! 


SAT will save you hundreds ars! All | 
5 іші ing. А A, Advent, "BOSE IBL. || 

Suri aii nd ҮЙ & instructions 
$8. walt " BOSE 401” % 557.95/pr. [inc 
o COD's) Do it yoursal with SAT! 


GO-KART/ BAJA/ 'HOVERC RAFT/ SNOWMOBILE/ LANDSAILER, 
SAILBOAT/ GREENHOUSE/ SWIMMING POOL/ & MORE. | 

PVC PIPES ARE EASY ТО  —2? 

CUT/FIT/ALIGN JOIN y i 


800-747-3592 MC/VISA 
STEPP AUDIO TECHNOLOGIES 704-597. 9001 24 Hr 


PU Bax 1088, Flat Rock, NC 28731 


nci make & model wif order 


* $3 post Зе 
Collection of detalied tee all 20 "té. 
PVC DESIGN Р.О. Box 36674 TX 77236 


қонам ||| m "Cobra. TAE TUR 
30 DAY MONEY BACK GUARANTEE | ae | ROCKET ENGINE! 


» ^ Its Ё. | d = їп 
WE HANDLE NEW EQUIPMENT ONLY! Í | |A a its Ez | d аманы | tite Rover ead over 


4 „Р and ts al most E ERA ah лы op in 5000 feet! 


| Professionally engineered and designed! Plana 
аһ mucl 1 fun го includi дг detalied drawn B to cons ine. 


NUW SELLING CABLE TV T ld as it is to drive. casing an ute recovery s 
DESCRAMBLERS AND э. жый rder factory direct from | pora, Ls жазп 
CONVERTERS TO THE PUBLIC! CARS Inc. EB e Color Brochure, call: ! 8 E 


(800)-252-7742 ext.9509 = Срна тани CERO fp 


1- 800- 858- 3207 || CARS FOR $100! Trucks, boats, 4-wheelers, "THE LITTLE GYROPLANE 


motorhomes, furniture, electronics, computers [ YOU CAN FLY LIKE A 
etc. by FBI, IRS, DEA. Available your area now. KITE ! ONE STRING CONTROL 
Call 1-805-962-8000 Ext.5-20025 = ‘Takes off and lands 


fs ji vertically. HOVERS! 
FUEL ATOMIZER 2000. Famous, small and > КА “Мо Batteries / Motor / Fuel 
doubling gas mileage for many. Save gas and ten ‘Does Touch & Goes 


earn money. Costs less than $150.00. Guar- 2. WIND POWERED! 
anteed. Free Information. 307-577-3060. 24hr = E т Р: 
Gyro-Kite " International Inc /H 
recorded message. WYOMING INSTRU- Se opaco bat PS "14.95 Hig 
Wood/oil, wood/gas | MENTS-ANAME TO BE TRUSTED. Roseville, MN 55113 _ Sin Ай ы E 


i multi-fuel whole house | | GOVERNMENT AUCTIONS in your area. Cars, | BUILD/FLY Your own BACKPACK POWERED 
<a E. warm air furnace. | Trucks, Computers, more! Satisfaction Guar- | PARACHUTE for fun/profit. Takes off from level 
Eagle Furnace anteed! Call now: 1-800-601-2212 Ex. SP6050. ground unassisted. Safe, Simple, Inexpensive. 
1000 Ag Science Drive | TE: Detailed book with sources. Now only $19.95 
Pulse MN 499 || VAPOR CARBURETOR TRIPLES MPG. Free | EASYUP 1089 Medford Center 4244s, Medford, 
1-800-358-0060 information. H&A, R2PS Bowling Green, MO | ongr504 
X 63334-9350. 


AUTO SUPPLIES & EQUIPMENT HOVERCRAFT 


FREE HEAT from WASTE OIL 


| Smoke and soot free. Very inexpensive. Tested by EPA in 
| Maska. Used pisei Heat shops and other een: 
Forge, foundry, and other uses. 
Send $5.00 (refundable) for de- 
tailed information & order blank 
for plans lor burner, heater unit, 
and foundry furnace. 


Waste Oil Plans, Dept P, 
Box 1148, Fort Benton, 
MT 59442 


FAST, SIMPLE, QUIET HOVERCRAFTS. 18 
Designs. Catalog $2.00. Box 281 Cordova, «ll 
61242 


ALTERNATOR Generator Rebuilding Book. 
Price: HV Technologies, 7505 Barkentine, Las 
Vegas, NV 89128. 


| HAIL NO! Portable, Hail RESISTANT Car 
Cover Plans. $12 to: BittoCo, P.O. Box 21036, 
Huntsville, AL 35824 More Info: SASE, Email 
BittoCo 8 aol.com И 


AVIATION | 


uL idt HOMEEUILT HELICOPTER 


ULES  super-low-cost, easy свален! 
This tiny marvel Flies 
ite the big anes, yet Is 
the smallest & simplest 
piston-englme helicopter 
ever developed! 
Comes one penon 
“Соп be shored onywhere 
s Powered Бу Go-Kor engines —— 
a Ho icen nesdad 
G-1 Construction Plans: 
Only $24.95 
tad $3 port Foreign ada 16) 
FOLE DADER TUES а HELICOPTER 
ExPracamwTEA Dook ARD 4 
Haoarsunr Hrüucoerrg CAraLo6 


Camios omr: $10 


BEER & WINEMAKING 


BEERMAKERS Winemakers Free Catalog. 
Fast Service, Free Recipes. Cellar-S, Box 
33525, Seattle, WA 98133. 800-342-1871 E- 
mail homebrew @ a.a.net. 


BEGINNERS SPECIAL, Free Catalog and 
Great Prices. Call U-BREW 1-800-845-4441, 
North Myrtle Beach, SC 29582. 


Homebrewers. FREE CATALOG. Great Begin- 
ner kits. Brewery, 1304 Quincy, Minneapolis, 
MN 55413. 800-234-0685. 


MAKE YOUR OWN LIQUEURS! Five recipes 
including coffee liqueur, no waiting for fermenta- 
tion. send $6.00: R.E. Clark, PO Box 15178, 
HONOLULU, HI 96830-5178. 


WINEMAKER -BEERMAKER: Free Illustrated 
catalog of supplies. Semplex, PO Box 11476H, 


Tp ] | Minneapolis, MN 55411. 
| HOMES т UL TRALI TE AntiStal & Spin Design ——— = = ұрт” 
the freedom of open sky Easily built in one Week | | WINEMAKERS - BEERMAKERS. Free Illus- 


No License needed 


140,000 BTU 


FREE ENERGY! Fuel-Less Motors and Gener- 
ators! H&A, R2bEPS Bowling Green, МО 
63334-9350. 


| NEW! BUILD AMAZING LIQUID PISTON EN- 
| GINE from pipe fittings. Free information. ABCO, 
| Box 306-89, Seminary, MS 39479 


Pneumatic Auto Secrets, catalog $3.00, book 
$8.00, plans $120.00, PneumOpt-B, 6333 Pa- 
cific, Stockton, CA 95207. 


ASTRONAUTICS 


.30 ANTIGRAVITY METHODS! "FREE EN- 
ERGY" GENERATORS! 200 UNCONVEN- 
TIONAL TECHNOLOGIES! AMAZING AR- 
CHIVES CATALOG! Send $2: Rexco, Box 
19250, Jean, NV 89019. 


VORTECH, inc. 
PO Box 511-À 
Fallston, MD 21047 
ШЕ! 24-hr. Orderline: ТЕГ) 
1-410-583-4346 


THE СЕОМ--А TIME CRYSTAL Build this fas- | | 222 ваат торат | trated Catalog. Since 1967. 1-800-841-7404. 
cinating model of aerodynamic and astrological — н pening a" E KRAUS, Box 7850-N, Independence, MO 
relationships discovered by the inventor of the | ae "LA engine 15 64054. 

Bell helicopter. Kit includes model parts and 

educational booklet. Send $11.95 to EON Enter- | |o ummy me ‘Complete & Fuly illustrated BETTER HEALTH 

prises, 924 Shorewood Drive #36, Bremerton, AEROTEK ENGINEERING, inc. IPLANS $15. з з postage; 

үү 14019 S.W. Fwy, #301-260 \ & Homebuilt Ural mi Catalog 1 

WA 98312.  22-> ee ы Tired of taking medications for painful arthritis 


and athletic injuries? Try this NEW FANTASTIC 
PAIN RELIEVING GEL Scientifically proven, 
Limited supply, 30-day guarantee Send $6.50 
for details to McComb Enterprise, PO Box 6033 
Columbia, MD 21045. 


BOOMERANGS! HI -TECH DESIGNS. Amaz- 
ing Science Project Fun...Returns! FREE Cata- 
log. BoomerangMan, 1806-2 N. 3rd, Monroe, LA 
71201-4222. 


UNRIVALED PROPELLANT- intense smoke 
bombs- rockets- Roman candles etc. Free bro- 
chure KO Research Box 135 e UT 
84651 


POPULAR SCIENCE SEPTEMBER 1995 * 103 


BOATS, MOTORS & EQUIPMENT 


OUTBOARDS 


emer 
3200 Handling ЖОЙ MeCuLLOCH PARTS 


ELECTRA MARINE • |516) 599-3003 
610 Merrick Rd., L NY 11563 


BOAT KITS - PLANS -- PATTERNS -- EPOXY 
— FIBERGLASS — SUPPLIES — 250 DESIGNS 
= 6/70 -- Powerboats -- Sailboats -- Hydro- 
planes -- Tunnelhulls = Canoes — Kayaks = 
Dinghies - CATALOG - $2.00. BOOK "Ата- 
teur Boatbuilding’ -- $6.00. CLARKCRAFT, 
16-7 Aqualane, Tonawanda, NY 14150. 


BOAT PLANS - PATTERNS - KITS - 168-page | 


DESIGN ВООК-55.00 GLEN-L. 9152 Rose- 
crans, Box 1804/PS5, Bellflower, CA 
90706-2138. 310/630 6258. 


BOOKS & PUBLICATIONS 


BEAT RIPOFFS! Recover your money. Free 
information: Scambusters, Box 662Р.), Hillside, 
IL 60152-0662. 


COMPUTER COMPETENCE can be yours! 
` $15(U.S.) for user- friendly book! Marc Murphy, 
R.R.#3, St. Andrews NS ВОН1Х0 


How to Open A Home Inspection Business, 
step by step, comprehensive, covers technical, 
marketing, product info, business nuts and bolts, 
includes FREE on-site inspection report, over 
550 pages. $49.95, 800-454-6775. 


RIPPED-OFF? Money back fast. Free details: 
Consumer, Box 662РЈ. Hillside, IL 60162-0662. 


BUSINESS OPPORTUNITIES 


| САНАШ REPAIR 


OVER A FOOT LONG 


Process HUGE DEMAND! 


3696 Beatty Drive, Riverside, CA 92506 


EARN $60,000 YEARLY 
Repairing (not re lacin ) stone dam- 
aged windshields and plate glass. 


Learn how а 3 minute: repair can eam 
you $1200/week! 


| CALL NOW! 1-800-695-6224 | 
FREE REPORT! 
NVS/OPTIKLEER, LYNN, MASS. 01904 


T-SHIRT PRINTING MACHINE 
М , We manufacture professional 
\ Қ single and multi-color screen 
— اه‎ printing equipment 
inexpensive. Call tor 


brochures, prices and | 
information pack on the | 
versatile AZTEC 1000 T-SHIRT 
SCREEN PRINTER 


CATCO MFG. CORP. Miami, FL 800-869-6338 


$1,000's WEEKLY MAILING LETTERS, FREE 
STAMPS/ ENVELOPES. RUSH STAMPED AD- 
DRESSED ENVELOPE. COLOSSAL Box 
040215-PS, BROOKLYN, МҮ 11204. 


#1 MONEY MAKER Spare Time! No selling! No 
inventory! Publicly documented seven week 
$19,919 income! Free audio cassette and Re- 
port reveal everything. Real Money, 333-PS95 
SW 5th Street, Grants Pass, OR 97526. 


$2,000 DAILY From your Telephone Answering 
Machine! I've made over $1,000,000 using mine! 
(303) 637-1492. Recorded Details. 


$2000 weekly!... Assemble products at home. 
Free infopak!... Universal-PS, 1454 Rockaway 
Parkway, $249, Brooklyn, NY 11236 


BUSINESS OPPORTUNITIES 


REPAIR CRACKED WINDSHIELDS. 


Earn $90,000 Yearly Repairing 
-not replacing- 
Large Cracks in Windshields 


CALL 1-800-826-8523 
or write The Glass Mechanix Inc. | 
4555 NW 103rd Ave. “ Ft. Lauderdale, FL 33351 | 


НЕПЕШІЗ 05 
FROM HOME ... PART-TIME! ЕД. 
You can make upto $1000 a week {even „а 
more) selling CD-ROM software from A 
home. Amazing profits. No experience „un b ud 
needed. Insider secrets revealed. Voted ~ ‘cute ТЫ 
#1 Business Opportunity. Get in early! syth ана Ду 
FREE DETAIL S! Жа 


Cie p 
Ж 


| $225 DAILY "CHROME PLATING” AUTO 
| PARTS, MOTORCYCLES, 


INEXPENSIVE, 
EASY (FREE) information: Chrome, Box 5748, 
Deltona, FL 32728. 


$25.00 / POUND From Free Aluminum Scrap? 
Yes! Free Report! Ameriscrap- P8995; Alexan- 
dria Bay, NY 13607-0127 


$250 DAILY WITH CLASSIFIED ADS. Inexpen- 
sive, Easy, (Free) Information: Classified Ads, 
P.O. Box 1336, Woodstock, GA 30188 


$30,000 MONTHLY GOLDPLATING. Auto Em- 
blems, Jewelry, Inexpensive Home Setup. Send 
$4.00 Gold, 424 Hill, Houston, TX 77037 Е 


$392.00 from sq.ft. ріумооа (НОСЕ DEMAND) 
Revealing proof-$1.00(Refundable). Woodwins- 
PS, POB 859, Bridgewater, MA 02324-0859. 


$40,000 ON 1/3 ACRE! New hydroponics - | 


inexpensive, pleasant, practical! Free informa- 
tion. Planters, Box 681804, Franklin, ТМ 
37068-1804. 


| $6,000 MONTHLY with your own computer 


assembly business! Easy FREE REPORT: Sjos- 
trom, 9629q Ripplecreek, Moreno Valley, CA 
92557-1821. 


Business Opportunities: FREE Catalog. 19671 
hh saint Hie: Пири VICO M NUM 


EARN AMAZING PROFITS! PERSONAL, 
HOME AND AUTO SECURITY PRODUCTS, 
FREE CATALOG 800-653-3012. 


Electroplating catalog Kits, Books. Info: Univer- 


sity Publishing, POB 1071, Provo, UT B4603 


FAMOUS MAILORDER MILLIONAIRE reveals 
monay-making secrets! Free exciting cassette. 
Melvyn Powers, 12015 Sherman Hd., North 
Hollywood, CA 91605. 


FREE! 1001 Fast, Easy ways to make money. 


Send name/address. Money Making, Dept. PS, | 


Box Z Studio City, CA 91614 


Free 9004 S- We're Giving Them Away! Out- 
standing Income Opportunity! Free Information: 
914-573-2067 


FREE BOOKLET! 100,000/ YEAR HOME 
BUSINESS OPPORTUNITY. SPPS Box 
652135 Miami, FL 33265-2135 


FREE NETWORK MARKETING catalog and 
magazine, plus, publishers #1 opportunity pick 
800-786-5493 


FREE! Turn any Computer into a Money Ma- 
chine. : Free Report 1-800-221-3813 
OperPS101 


GET PAID $268.20/ Roll Taking Easy Snap- 
shots! Film Supplied. Phototek, Box 2457-P5, 
Pinecove, CA 92549. 909-659-9757 


HOTTEST PROFITABLE HOME BUSINESS. 
INSIDERS ONLY KNOW. FREE REPORT. 
TELECARDS, BOX 326-Н, CALIFON, NJ 
07830. 
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BE 


| Repair Cracked Windshields. It's Easy. We'll 


| LET THE GOVERNMENT FINANCE your small 


BUSINESS OPPORTUNITIES 


YOUR OWN BOSS 


teach you how to start and run your own busi- | 
ness. Keep all the money you earn. Patented | | 
Equipment. FREE valuable report. 
CALL 1-800-321-2597 
GLAS-WELD SYSTEMS, INC. 


Box 5755-C * Bend, OR 97708 


| 
| 
| 
| 


BUSINESS OPPORTUNITIES 


WOULD YOU LIKE TO BE FINANCIALL 
INDEPENDENT? Get The "Secrets To Yo 
Success” Send $12.95 Plus $2.95 S&H To J 
Cooper PO Box 611561 Port Huron, | 
48061-1561 


BUYIT WHOLESALE 


1000 QUALITY BUSINESS CARDS 519.5 
SELF-JNKING ADDRESS STAMPS %95 


EASY TO RAISE AUSTRALI AN 
FRESHWATER LOBSTERS and 
GIANT CALIF. EARTHWORMS, | 


aa (TE шл ME 
Fr || 
М Hg. Меи] IU. LN) 


Appi hie (стал LIED: peru In Bu niei moe 1711 


HY HUNTER INDUSTRIES 
1200] Нунат Roan ê Garvita Hais, € p уи 
ініні +02 2:02 FH в (918) Ms 0-8562 d | FAX 


HYDRAULIC JACK REPAIR MANUAL AND | 
CATALOG $10.00. HYDRAULIC PARTS SUP- 
PLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 


JOIN HOME-WORKER'É ASSOCIATION -- 
Get "Guaranteed Legitimate" home-employment 
offers! (Many Choices!) Write: Association 
P5995, Alexandria Bay, New York 13607-0250 


LEARN BURGLAR ALARM INSTALLATION. 
EARN BIG MONEY IN THE BOOMING HOME 
SECURITY BUSINESS. EXCLUSIVE 
TRAINING SYSTEM INCLUDES HANDS ON 
INSTALLATION, EQUIPMENT, TECHNICAL 


SECRETS. EXTREMELY LOW COST. FOR 
FREE LITERATURE CALL 1-800-375-0497. 


AND BUSINESS SUPPORT.LEARN F. FOR | 


business, Grants/loans to $500,000.00. Free 
recorded message: (707) 448-0270. (JG6) 


MAKE $15,000 monthly! The Perfect Business. 
No investment. Easy. Free Booklet. MPC, Box 
57, Lenore, ID 83541. 


MAKE HOMEMADE "business opportunity” 
booklets. Mine have earned $953,297! Free 
report. Don Massey, Box 270910-Р5В, For 
Collins, CO 80527-0810. 1%970-495-4724. 


MONEY MAKING MACHINE. Curbmate ma- 
chine installs beautiful concrete lawn edging. 
Amazing profits. 601-262-7509. 


NEW 2000% PROFITS -іп moldmaking/ 
Casting. Free information: Castcraft, Box 
17000(P9), Memphis, TN 38187-0000. 


NEW! GROW EXPENSIVE PLANTS, 2000% 
PROFIT. Free information. GROWBIZ, Box 
306-S9. Seminary, MS 39479. 


OWN YOUR MAIL ORDER BUSINESS SELL- 
ING BOOKS. TPCE, BOX 4113, TORRANCE, 
CA 90510 


PIANO TUNING PAYS: Learn with approved 
home sludy course, Diploma granted. American 
Tuning School, 17050 Telfer Dr., Morgan Hill, 
CA 95037. 


RECORD VIDEOTAPES - At Home. $5,000 
Monthly Possible. No pornography. Free De- 
tails. Write: CMS Video Company, 210 Lorna 
Square - #163P, Birmingham, AL 35216 


RECYCLE (AMAZING PROFITS MADE) Re- 
conditioning Automoblie Batteries! (Free) In- 
formation! Battery Outlet, Box 3300PS, Hickory, 
N.C. 28603-3300 


Want to improve your health? Make possibly 
$5,000 per month distributing wild organic pro- 
ducts. Over 18 only. 800-898-2756 


WE BUY newspaper clippings. $781.23 weekly. 


‘Send stamped envelope. Edwards, Box 


467159PP, Atlanta, GA 31146 


WORLD'S GREATEST INVESTMENT Ive 
turned $200 into $2,136,000 in 6 months. 
(303)654-7115. Recorded Details. 


FREE DELIVERY! 1-800-526-2346 


31,497 Products, Factory Direct... TAIWA 
HKONG, PHILIPPINES, MEXICO!! 500% Sa 
ings... Echo- Box 739-P95, Shalimar, f 
32579-0738. 


FAMOUS NAME REPLICA WATCHES. A 
thentic — re-creations. Excellent quali 
Wholesale prices. Brochure. 1-800-553-4334, 


FREE 600,000 ITEMS, Wholesale Directc 
(LSASE) TNT, Box 2614P, Big River, CA 9224 


CABLE EQUIPMENT 


CABLE TV BOXES 
Б JERROLD | | HAMLINE ы 
ZENITH Сіваг || PIONEER 
TOCOM Picture || SCIENTIFIC 
OAK SIGMA . * * | ATLANTA 


reine ей ہپ‎ 
‚йз аш wae ITI E 


Get the | 


= > al е” 


FRE зе 
E Varo Fr 


nar Tiai 
VISA - MCG - СОЮ 

1-800-833-1606 f 

MICHAELS ELECTRONICS | 


DESCRAMBLERS 
Cable TV Descrambler 
NE W Pr oduct 
No Conver ter Nei essary 
Works With All Systems 
=a 1-800-886-8699 


k X CABLE EQUIP. x 


wa REPLACE ALL MODELS 
MONEY BACK GUAR. 

1 YR. WARR. FREE CAT. 

LOW PRICES • AVOID RENT FEES 
1-800-243-3967 


SKYLINE SYSTEMS, INC. 
* lr 


114 S. Euclid Ave. 

Park Ridge, IL 60068 
CABLE DESCRAMBLERS. BUY DIREC 
ROCK BOTTOM PRICES! NO CATALOG 
JUST LOW PRICES. CABLE  OUTLI 
1-800-203-7077. 


CABLE/ SATELLITE DESCRAMBLING. Re 
technical information. Free Catalog. Voice! FA 
BBS 716-874-2088 


| CABLE Test Chips. Puts cable box into | 


$29.95 {о 
(3 10 )9024 0841. | 


mode! 559. 


егі 
7090, 


| сарын 
800-452- 


CABLE-TEST CHIPS As low as $9.95 F 

Testing Cable Boxes in Full Service Moc 
JERROLD; PIONEER; PIONEER CUBE 
TOCOM 5503/5507; SCIENTIFIC ATLANT 
ZENITH; REMOTES $10; NE ENGINEERIh 
800-926-4030 


CABLE TV CONVERTERS! DESCRA 
BLERS. Don't Pay Retail Buy From Т 
Wholesaler. 30 Day Money Back Guarantee. | 
PA Sales. DIRECT CABLE SUPPLY IN 
1-800-808-3356 


CABLE T.V. CONVERTERS AND DESCRA! 
BLERS. WHY RENT? CALL BASIC ELECTI 
CAL SUPPLY. 1-800-577-8775 


CABLE T.V. CONVERTERS AND ACCE 
SORIES. Fair Prices, Quality Service, and 
years Experience Gives Us The ADVANTAG 
CALL 1-800-952-3916 V/MC/AMEX/DIS 
COD. Advantage Electronics, Inc. 1125 Riv 
wood Dr., Burnsville, MN 55337. MEMBER ( 
NCCA 


— — —R—— ~~ ÁB— 


CABLE EQUIPMENT 


. Cable TV 
DESCRAMBLERS! 
These are the ones you've 
oking for! 


been Lo 


WE CARRY A COMPLETE LIME GF ALL MAJOR BRANDS, 
SCLUDING TURN-0N CHIPS. WE HAVE THE LOWEST PRICES"! 
CATALOG 
е COP AVAILABLE 
WERNIGHT SHIPPING AVAILABLE OR MOST ORDERS. 


VISA 


ІШШІЕЛІМІІШІТІРІГІГІЛІ!! ГТТІТІТІТІТІ! ТІТТІГІТІТІТІТІТІТІ 


CABLE HACKERS HANDBOOK 
FASCINATING. NEM BOOK Cis CIE 


ЕСТІСЕ E ui A ПЕЗСКАМНЦЕГР CR ARE СОМЕТА 
PLMPCHASE OF OME THIS BOOKS A MUST iiia i Кы 
SAE NT ae LEAST $ 100-00 ON THE PURCHASE ГЕ А ОХ THR 
TOUR МС» BAT К соме LETE GADE COVERS ды 


ЭР DESCR MALERS, АМО OW TS СЕТ THE RIGHT EQUIPMENT 


МАТЕ 3E FIRST ТИЛЕ Wm ICH HASSE? as МГТ GET PPE | 
OFF. READ THES BO JU BEFORE ЖОМ НЕТ! 
TOPICS COVERED INCLUDE: 
INSIDE IMFORMATION. FROM THE CABLE COMPANIES 
G THE RIGHT BOX PRICE GUIDELINES 
WHOLESALE OUTLETS REVEALED Bilt WHERE THE DEALERS BUY 
TURN-ON CHIPS & INSTRUCTIONS РОН EVERY KIND LEGAL ISSUES 
HOW TO BECOME A DEALER. AMO MUCH NIRE 
Gol This Hook Before ey В Bun mer 


ONLY, 19" 


к [А | 
nea | 


1-800-61 8- таво 


ABLE TV DESCRAMBLERS. ALL MAKES. 


ING WHOLESALE 800-304-4408. 


ABLE TV DESCRAMBLERS/ CONVERT- 
15. Jerrolds, Scientific Atlantas, Pioneers, 
coms, Zeniths. BEST PRICES! Free Catalog! 
.LSTAR 800-782-7214 

ABLE TV EQUIPMENT & ACCESSORIES 
holesalers Welcome! 30 Day Moneyback 
guarantee! Free Catalog! PERFORMANCE 
-ECTRONICS, INC. 1-800-815-1512. 


ABLE TV, ORIGINAL EQUIPMENTS, DES- 
RAMBLERS, CONVERTERS, COMBOS, 
UANTITY DISCOUNT, CALL NOW WE'LL 
EET OR BEAT THE COMPETITION UNI- 
ERSAL SALES 800-647-2371 


ABLE T.V. CONVERTERS, DESCHRAM- 
-ERS. Scientific Atlanta, Zenith, Jerrold, Pio- 
ег, Oak, Replacements for most models. 
uality, Price and Service. Visa M/C. Dealer 
quies invited. EAGLE Electronics Inc., 
800-259-1187, Number One, 1301 Hailhead 
vd., Naples, FL 33963. 


ESCRAMBLERS. CONFUSED? We'll Explain 
I Your Options. Most Models Available. Quality 


arvice. Sunstate Engineering. 
800-717-1575 | 
escrambler Anyone can build with seven parts 
bm Radio Shack Plans $8.00 
800-818-9103. | 

AVE А  BEEPING SOUND WITH 


CRAMBLED VIDEO ON SOME CHANNELS, 
Е CAN HELP. PROFESSIONAL QUALITY 
OSITIVE FILTERS. $22.00ea. DISCOUNTS 
15or MORE. FAST COURTEOUS SERVICE. 
DD, CREDIT CARDS. CALL 800-820-8884 
KT #7777. 


اا 
iow- To" Cable TV Manuel! 9 Year Veteran‏ 
staller- Shows, Tells All! $21.95 ck/mo. E&M‏ 

doks, Box 147 Green Village, NJ 07935 


nk Yourself To The Future With Our Exper- 
nce! Cable TV Converters And Descramblers. 
uality, Service And Satisfaction Guaranteed! 
sa/MC Amex C.O.D. Accepted. Quantity Dis- 
bunts. CABLE LINX, 
800-501-0095 

| 


| INC. — 
IMEDIATE SHIPPING. VISA/ MC/ COD. | Е ыд : 


Inc MPLS, MN | 


CABLE EQUIPMENT 


PRECISE IMAGE VIDEO STABILIZER. State 
Of The Art Digital Filter Removes Video Tape 
Copy Protection. 1-800-495-6888 


PROTECT YOUR INVESTMENT. THE SURGE 
ENDER Electronically Neutralizes Any Harmful 
"Surges" Sunstate Engineering 800-717-1575 


Revolutionary Technology: Universal Box 
Works On Jerrold Or Pioneer Systems 
1-800-676-6342. | 


SCIENTIFIC ATLANTA, PIONEER, AND JER- 
ROLD COMPATIBLE DESCRAMBLERS. 
NEW EQUIPMENT. ONE PIECE. CALL EV- 
ERYONE ELSE, THEN CALL US FOR THE 
BEST PRICE. NO CALIF. SALES. ACME CA- 
BLE PRODUCTS **1(800)866-ACME** 


SECRET CABLE DESCRAMBLERS! Build 


| your own Descrambler for LESS than $12.00 


in SEVEN EASY STEPS! RADIO SHACK 
Parts List and FREE Descrambling Methods 
that COST NOTHING To Try, Included. Send 
$10.00 to: INFORMATION FACTORY, P.O. 
Box 669, Seabrook, Texas 77586. For VISA/ 
MC, C.O.D's 1-713-922-3512 Any Time! 


SUPER CABLE TV "TURN-ON CHIPS." Pro- 
vides Full Service Activation. FACTORY Di- 
RECT! EXCELLENT INSTRUCTIONS! JER- 
ROLD, ТОСОМ, ZENITH, PIONEER, 
SCIENTIFIC ATLANTA. CALL NOW! MAS- 
TER COMPONENTS. 800-233-0570. 


TEST AIDS ALL TYPES RFT1's, FTG's, AND 
CUBES. TEST CHIPS. 1-800-670-6043/ 
(808)671-1110. 


TEST CHIPS All brands of test chips. Put your 


| box in full test mode call 303-731-9400 


TV COAXIAL CABLE, RG59 RG6 RG6QUAD 
MADE IN USA 909-627-0180 CHINO WIRE & 


CATALOGS 


| ADVANCED SCIENCES ar 
“25th Century Technology Today" | 
Time Travel - Mind Power-Devices - Lea: 
tion - Psionic Helmet - Boxes - Hidden Tech- 
nology - Courses - Hundreds of Products 11! 
Catalogue $4.00 œ 


255 М.Е! Cielo Rd., Suite P565P, Palm 
Springs, СА. 92262, Ж (619) 327-7355 | 


CB RADIO/SCANNERS 


POLICE - FIRE SCANNERS, CB'S MARINE 
2-WAY, ANTENNAS, HPR, BOX 621136 
LITTLETON, CO 80162. 


PRO CB ANTENNAS/ACCESSORIES! Free 


Catalog. Firestik Manufacturing. 2614 E Adams, 
Phoenix, AZ 85034 


SECRET Scanner Frequencies: Federal, Police, 


etc. Catalog $1.00! CRB, Box 56PS, Commack, 
NY 11725 


CLASSIC CARS — 


BATTERY 
MASTER SWITCH 
Patent Pending 


Can fit post, 
lug or side 
terminal batteries 


Disconnects all electrical circuits with a simple turn 
of the knob. Attaches to ru дын minutes, Heavy 
duty. Suitable for 12 or 24 volt batteries. 


Eliminates battery drain, prevents electrical fires, 
provides emergency cut-off. 
ae зара to ou theft and 
ااا‎ 14. 95 each postpaid 
Add $1 for side post adapter 
BATHURST, INC. 
Box 27-PS, Tyrone, РА 16686 
814-684-2603 


Quantity discounts-12 units or more. 


COMPUTER SOFTWARE | 


ARTIFICIAL INTELLIGENCE for your IBM-PC. 
Call 718-898-3126 anytime for fascinating FREE 
36-Page Catalog. 


FREE CATALOG. IBM Compatible Е вито 
CALOKE INDUSTRIES, Вох 18477, Raytown, 
MO 64133. 816-478-6185 


FREE COMPUTER SOFTWARE. Over 500 
Pages Of Business And Financial Info. Send $10 
Shipping & Handling. Hawk Express. 9728-3 rd. 
Ave. #453PS Brooklyn, МҮ 11209 


| CONTACT LENSES 


BUY YOUR CONTACT LENSES (ALL 
BRANDS) AT WHOLESALE PRICES. 70% 
SAVINGS, EXAMPLE-DISPOSABLES @ 
$17.00. INFORMATION 800-521-3511 


DETECTIVES | 


WORLDWIDE LOCATORS LOOKING FOR 
SOMEONE??? WE CAN HELP!!! First Love? 
Lost Relative? Old Friend? Call 1-800-840-0109 
Amex Visa M/C Disc. Thousands of Satisfied 
Customers! 


DO-IT-YOURSELF 


WE SELL LASERS FOR EXPERIMENTS, UGHTSHOWS, | 
INDUSTRIAL APPLICATIONS. LEARN ABOUT LASERS 
WITH OUR PLANS, BOOKS AND KITS, START YOUR OWN 
LASER LIGHT-SHOW BUSINESS-PLANS ONLY 5 25.001 


CALL FOR YOUR 


bi ate (909) 278-0563 
1269W. POMONA, 
CORONA.CA91720 FAX: (909)2786-4887 


DON'T THROW AWAY THAT USED 


COPIER OR PRINTER CARTRIDGE! 


Do it yourself REFILL IT | CANON' ` COPIERS 
it's easy SAVE OVER 75% | 


Complete kit includes $1 9. 95 
ا‎ шшш. LASER PRINTERS 

* Instructions 1.4, ا‎ an meri quien iud 
MORACK oo $19.9 5 4 
INCORPORATED Order or information | SHARP: COPIERS | 
8132 Windsor Dr. — Фф (708) 598-0580 XEROX ` 500A | 


Palos Mills, IL 60465 SEF FAY 708) 596-9203 | 929.85 | 


Record Telephone conversations in pour office or 
home Connects between any Casselle Or lape 
recorder and your helephone line Starts ашп. 
malitalty when phone 15 answered Records both 
sides of conwersallon Sips recorder when 
phone 15 hung up 


Super Powerful FM TRANSMITTER 
[ Many tenes more powertul than other transmitters 

Тғап5т45 up to % mile to any FM rame -Easy to 

Assemble K4£ - up 10 ЧҮ batery [mot mc! | 

For саи ûl Transmdlers, Voice Serambiens and 

other specially dems enclose $2 00 10 USI Corp 
Сы! 407-725-1000 of send $13.95 + $1.00 
shipping per item to: USI Corp., РО Box 


Р5-2052, Melbourne, FL 32802 COD'SOK, 1515” 


Surveillance Devices ! 


Telephone Transmitter Kit 
“Micro Speck Th 1/3 the size of a dime! i 


: " or ‘any FM radio up to 1/4 mile. “Snapkit 
technology for easy assembly! 
Also avaliable: Tiny room transmitter 
$29. 95 highest power available. Тһе most 
sensitive of any offered - MD250 $44.95 
Guaranteed fo be smaller than any 
| other transmitters offered anywhere! 
Telephone Transmitter КІ 
hidden in a dual modular adaptor 
ransmits both sides of conversation to | 
any FM radio up to 1/4 mile. "SnapKit" 
Uses phone line for power & antennal 


free shipping  Visa/MC (214) 2557490 
eymor-Radx Inc. Box 166055 Irving TX 75016 


DO-IT-YOURSELF 


He Ne Tubes 
and 


Laser Diodes 

FREE CATALOG 
meneuicH—9tf P О. Box 1724 
INSTRUMENTS Glendale, AZ 85301 | 


i infinity X Xmtr - Use any touchtone 
phone to monitor your premises, access | 
ongoing calls, or control up to 10 devices! 
TELCON Plans (creditable to purchase). $10. 0 | 


ЕБ 
| TELCON10 - “ Ready to Use ...... $149.50 
Е 2< tended Piny 


8 hrtape ime Т TAP30X - Ready to Use ...... $84. 


i: Health Hazard? Detect ‘iow level’ | 
household electromagnetic radiation.. Why take | 


|| ERa chance? ELF30 - Ready to Шве... ELI] 
Ready «3 
— Use 


Î New Laser Pens | 
METZ LAPN67 - 5 mw, 670nm, 600 ft. $39.50 | 

| к ^| LAPNES - 15 mw equiv, 15001. $79.50 | 

| йаш | LAPNGS -30 mw equi, 2,000 ft. $14 $149.50 | 

| Telephone ' Voice Disguiser = 

| Sound like a little girl or a gruff old man. 

| Many extras! VD1 - کا‎ БЫ 


| 6, Amherst NH 03031 | 
| Orders 800-221. “1705 Fax 605-672-5406 Tel 603-673-4790 | 


ü aoe 


Add A Room “Wholesale Screen, Window, 
Solarium, Catalog $4.00 P.O. Box 504 Ocean 
View, NJ 08230 


BUGGED? PHONE TAPPED? FREE Catalog 
of Counter-Surveillance Equipment tells you 
Fast! (800) 732-5000 — 


LASERS, pointers, lightshows, holography: For 


| free catalog write: Midwest Laser Products, 


Р.О. Box 2187, Bridgeview, IL 60455 


MAKE YOUR OWN ALCOHOL FUEL- Modify 
Engines To Run On Inexpensive Alcohol, For 
Plans Send $10 To Suite 406, 185-911 Yates St. 
Victoria, BC V8V 4Y9, Canada 


SURVEILLANCE- 
COUNTERSURVEILLANCE- WE НАУЕ 
EVERYTHING! Catalog $5.00 P.E.P. Box 
930024-5, Norcross, GA 30093 


UNUSUAL PUBLICATIONS! Strange stuff! 
Weird plans! FREE catalog 185+ amazing pub- 
lications! Electromart, Box 4-P, Carthage, TX 
75633-0004. 


EDUCATION & INSTRUCTION 


Access your virtual reality biocomputer, the 
holodeck of your mind, Complete techniques 
$5, Dreamscapes, 415 M. Mary Ave. #112-388, 
Sunnyvale, CA 94086. 


BECOME A HOME INSPECTOR. APPROVED 
HOME STUDY. FREE LITERATURE. P.C.D.I., 
ATLANTA, GEORGIA. 800-362-7070 
DEPT.PPK109. 


BECOME AN ELECTRICIAN. APPROVED 
HOME STUDY. FREE CAREER LITERATURE. 
P.C.D.., ATLANTA GEORGIA. 800-362-7070 
DEPT.TEK109. 


FREE HOW-TO VIDEOS CATALOG. Many 
Categories Available. ACHIEVER HOW TO 
VIDEOS. 200 East 30th Street. 4H-PS New 
York, МҮ 10016 212-802-7062 
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EDUCATION & INSTRUCTION 


FREE VIDEO External BA/BS, MS/MBA, PHD/ 
LAW. Accredited, financial aid, (800)471-3776, 
LA SALLE UNIVERSITY, Dept. #776, Мап- 
deville, LA 70470-4000. 


HIGH SCHOOL at home, diploma awarded. Low 
monthly payments. No classes, information free. 
Phone free 1-800-228-5600, or write American 
School, Dept. #347, 850 E. 58th Street., Chi- 
cago, IL 60637 


LEARN PC REPAIR- TROUBLESHOOTING, 


SERVICING. HOME STUDY. FREE LITERA- 
TURE. P.C.D.L, ATLANTA, GEORGIA. 
800-362-7070 DEPT.JJk109. 


LEARN UPHOLSTERING, FREE INFORMA- 
TION PACKET, МЕНУ5 UPHOLSTERY 
TRAINING, N2758 SHADOW ROAD, 
WAUPACA, ҮЛ 54981. (715)258-8785. 


LEARN VCR REPAIR. GREAT PROFITS. 
HOME STUDY. P.C.D.I., ATLANTA, GEORGIA. 
FREE LITERATURE. 800-362-7070 
DEPT.VRK109. 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Compre- 
hensive. 100 years of legal training. Free catalog 
(800-826-9228) Blackstone School of Law, P.O. 
Box 871449, Department PS, Dallas, TX 75287. 


PRIVATE INVESTIGATION TRAINING! Big in- 
come! Own Boss! FREE Information. Probe, 
P.O. Box(PS) 2133, Beverly Hills, CA 
90213-2133 


UNIVERSITY DEGREES WITHOUT 
CLASSES. BACHELOR'S, MASTER'S, DOC- 
TORATES. ACCREDITED, INEXPENSIVE, 
FAST. FREE INFORMATION. BEAR'S GUIDE, 
Box 17070Р5, Berkeley, CA 94707. 


800-835-8535 ext. 27. 


ELECTRIC VEHICLES 


100MPG HYBRID VOLKSWAGEN CONVER- 


SIONS! INFORMATION: 1-800-KAYLOR-K 
BLUEPRINTS: $42.95 KAYLORKIT, 
POB1550PS, BOULDER CREEK, CA 
95006-1550 


Electric Bike Drive Kits $99.+, folding bikes: 


Omni, РОВ 896, 
707-937-0603. 


Albion, CA,  95410/ 


EMBLEMS, PATCHES, DECALS 


CUSTOMIZED PATCHES, PINS, DECALS. 
FREE CATALOG, STADRI, 71R TINKER 
STREET,  WOODSTOCK, NY 12498 
(914)679-6600. 


EMPLOYMENT INFORMATION 


$329.84 Weekly Assembling Products At Home. 
Free Information. Toll Free 1-800-333-3294 
(Message). 


STOP! NEED A JOB? ASSEMBLE EASY 
CRAFT PRODUCTS FROM HOME! 
1-800-377-6000 ex6055. 


HELP WANTED | 


EARN MONEY Reading books! $30,000/yr In- 
come potential. Details. 1(805) 962-8000 Ext 
Y-20025 


EXCELLENT INCOME! ASSEMBLING EASY 
PRODUCTS AT HOME. PROGRAM GUAR- 
ANTEED! 1-800-377-6000 ext.6050. 


HOME TYPISTS, PC users needed. $45,000 
income potential. Са! 1-805-962-8000 
Ext.B-20025. 


HOME TYPISTS, PC Users Wanted. Up To | 
$40,000 Year. Call 310-285-0085 Ext. T-90067 | 


MAKE MONEY READING BOOKS! Earn up to 
$35,000/ year. Call 310-271-4147. Ext. R-9050 


ENERGY SAVING 


Instant, Unlimited Hot Water heater, inexpen- 
sively. Point of use or Inline. 125V or 220V. BSA 
1-800-426-5189. 


SOLAR, GREENHOUSE, AQUACULTURE, 
ENERGY SAVINGS CATALOG! 50 pages. 
Featuring Sun-Lite(tm). Solar/electric vehicles, 
conversion kits and components. $2.00 post- 
paid. Solar Components, Dept. PS, 121 Valley 
St., Manchester, NH 03103. 


FINANCIAL 


FEDERAL LOANS for small business now 
available. 1-800-777- -6342 for free detail. 


FINANCIAL FREEDOM! Save Substantial 
Money For Your Future Plans. SENSIBLE, 
PROVEN investment program. Remarkable re- 
turns are attainable. Call 1-(302)376-2216. Re- 
corded Details. 


FREE GOVERNMENT GRANTS! BILLIONS 
AVAILABLE! NEVER REPAY! CALL (24 
HOURS): 1(619)599-3502 


MONEY TROUBLES? REDUCE INTEREST 
CUT CREDIT CARD PAYMENTS. SAVE 
THOUSANDS. CALL 1-800-SAVE-ME-2. 


OVERDUE BILLS? 1-800-869-0607. Bad cred- 
its no problem! Licensed / Bonded. Applica- 
lions to $50,000. Not loan company. TCAC. 
Box 26397, Birmingham, AL. 35260. 


Quick CASH. No Collaterial. No credit chéck. No 
up front fees. 213-882-4269 


SMALL BUSINESS - Let the Government Fi- 


nance You! Loans, Grants, Assistance! Satisfac- | 


tion Guaranteed! 1-800-226-3601, BF6050. 


FOREIGN NEWSPAPERS 


WORLDWIDE ENGLISH NEWSPAPERS/ 
MAGAZINES! SAMPLER: 3/53.98 FREE BRO- 
CHURE. MULTINEWSPAPERS, Box 866-39, 
Dana Point, CA 92629 


FOR INVENTORS 


WORK DIRECTLY WITH 
REGISTERED PATENT ATTORNEY 


& GRADUATE ENGINEER 
36 YRS ENGINEERING & PATENT 
EXPERIENCE 
U.S. & FOREIGN PATENTS 
PATENT AND DEVELOP IDEAS WITH THE 
EXPERIENCE OF AN EXPERT. FREE 228 PAGE 
BROCHURE. CONFIDENTIAL ADVICE AND FORMS. 


INTRODUCTION TO INDUSTRY, 
MARKETING PLANS, OFFSHORE 
PRODUCTION & PROTOTYPES, 

Also Specializing in Copyrights & Trademarks 


Associates located at Patent Office | 
CREDIT CARDS ACCEPTED • SAT/SUM HOURS | 


MICHAEL I. KROLL 
| | REGISTERED PATENT ATTORNEY 
US PATENT REGISTRATION 126,755 
171 STILLWELL LA., SYOSSET, NY 11791 
TOLL FREE US/CANADA f((-367- 
oll-Free FAX - US & Canada 800-367-777, 


AFFORDABLE PATENT APPLICATION 
PREPARATION, FREE QUOTE, VISA/MC 
1-800-357-IDEA. JOSEPH N. BREAUX, REG- 
ISTERED PATENT ATTORNEY. 


Canadian Industrial Innovation Centre's Work- 
shop for Inventors: Edmonton Oct. 28th, To- 
ronto Nov. 25th, Toys & Games Workshop 
Sept. 23rd Call: 1-800-265-4559, Рах 
519-885-5729 қ 


DEAL DIRECTLY WITH REGISTERED PAT- 
ENT AGENT and qualified U.S. Patent Office 
Examiner. DON'T BE FOOLED BY PHONIES. 
Free patent information- "Patent, Develop, Mar- 
ket Your Invention.” Richard L. Miller, 12 Park- 
side Drive, Suite-N, Dix Hills, NY 11746-4879. 


| (516)499-4343. 
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| enting, 


FOR INVENTORS 


DON'T BE FOOLED! CALL OUR INVENTORS 
CLUB 24 HOURS FOR INFORMATION. 
1-800-466-1793 


FREE help for inventors! No charge for protec- 
tion forms and information kit. Affiliated In- 
ventors Foundation. 1-800-525-5885 


FREE INVENTION PACKAGE: Davison & As- 
sociates offers customized Development, Pat- 
and Licensing. Proven Results: 
1-800-677-6382 

FREE Invention Protection Kit. NO COST Patent 
Search. Invention Funding, Market Research, 
Licensing, 800-715-4332 


FREE PROTECTION CERTIFICATES. PAT- 
ENT DEVELOPMENT, MARKETING, INFOR- 
MATION. U.S. Patent Office Examiner Suite 
702PSF 233 Broadway, New York, NY 10279 


INVENTORS! Can you patent and profit from 
your idea? Call AMERICAN INSTITUTE FOR 
RESEARCH & DEVELOPMENT for free in- 
formation. Full range of patenting and marketing 
services. 1-800-582-2473. 


INVENTORS’ DIGEST. Celebrating ten years 
as America's only inventors magazine. $22 per 
year. 1-800-838-8808. 


INVENTORS!! DO YOUR OWN PATENT 
SEARCH. HOW-TO Booklet $12.95 COLOR- 
PRINT PUBLISHING, 610 Court St., Clearwater, 
FL 34616. 


Inventors: If you have an invention for sale or 
license, call for free booklet explaining how we 
can help you. 1-800-537-1133, Kessler Sales 
Corporation, C-7-Fl-5, Fremont, Ohio 43420 


INVENTORS ~ NEVER SEND IDEAS TO 
STRANGERS! AVOID SCAMS - SAVE THOU- 


‘SANDS! REVOLUTIONARY, PROTECTION/ 


MARKETING METHOD! 
GANIZATION, FREE . 
1-800-846-3228. 


NONPROFIT OR- 
INFORMATION: 


INVENT SOMETHING? ESI Inc. links uncon- 


nected individuals with decision-makers. Free 


brochure supplied. (800) 547-7885 


JAMES WILLIAM PRAVEL- Patent Attorney, 
Trademarks, Copyrights. Free Innovator Kit. 
1-800-475-2982. E-Mail: PRAVEL@ CAIS.COM 
Located Near U.S. Patent And Trademark Of- 
fice. 


Patent Applications and Contingent Litigation 
Free Consultation Zito & Savinelli; Washington, 
D.C. 202-466-3500 


PATENT IT ECONOMICALLY! Free details. 
Licensed since 1958. Rainer Associate# 2008 


Fondulac, Richmond, VA 23229 


"PAY ON SALES MADE" We'll Launch Your 
National T.V. & Print Campaign Free. Applica- 
tion & Eligibility Study Required. Restrictions 
Apply. AS SEEN ON T.V. INC. 407-626-0688. 


PROVEN, economical method for securing 
strongest" possible patent protection. Money 
back guarantee. Registered. Michael Fitzpatrick 
516-564-4752 | 


REGISTERED PATENT ATTORNEY. D.A. Ket- 
tlestrings. Free patent/trademark information. 
1-800-966-7577. 


SCAM INVENTION MARKETING COMPAN- 


IES EXPOSED! Free report. Talk with actual 
victims in your state. 800-428-5779 


SELF- PATENT INFORMATION KIT. Com- 


plete A-Z Instructions, Includes all Forms, How | 
to apply, etc. $34.95. Remit to: WORLD AIR | 


DATA, Dept-PAT-PS, Box 70127, Washington 
D.C. 20088. 1 -800-753- 4445 


S.E.L.L. YOUR IDEA..... Free info. on Patents, 


Licensing, Marketing, based on 25 yrs Exp. 
Harshaw Research 800-451-1326 


GARDENING 


$80,000 FROM ONE ACRE! GROW GINSEN 
LEELAND'S, BOX 68276-Р51, NEW А 
GUSTA, INDIANA 46268. 


GOVERNMENT SUPLUS 


CASH -IN ON MILITARY BASE CLOSING 
Complete guide on Selling and Buying Surpl: 
for PROFIT. The author, a former Navy Supp 
Officer- now president of Surplus & Supr 
International Corp., provides comprehensive d 


tails. 1-800- 557-0924 © | 


HAIR CARE E 


I STOPPED GOING BALD In One Week Se 
$2.00 Sase Box 12405 Brooksville, FL 34601 


MEN'S 24 PAGE HAIRPIECE CATALOG! 
$20.00 Discount Mention This Ad. Cz 
1-800-448-0133. Fax: 1-203-375-9270 


RECEDING HAIRLINE STARTING Т 
WORRY YOU? Stop hair loss and watch it grc 
back. No medical procedures or chemica 
100% Money Back Guarantee. Send m'o f 
$27.50 to; Hairline Remedy Р.О. Вох 427! 
Tuscon, AZ 85733 


HEARING AIDS 


FREE 

CATALOG! | 
New Hearing Aids 
* All Models 


Sel 
“ Huge Savings 2» | 


° No Salesman will call | 


Try Before You Buy! 
Write: Rhodes Hearing 
20112 Ohio St., Brookport, IL 62910 
1-800-453-4905 (24 hrs.) 


Hearing Aids Deal Direct. Guaranteed Loy 
est Discount Prices. Top Quality Made in tf 
USA. Home Trial Free Informatio 
1-800-641-4327. True Sound 


HEARING AIDS- GUARANTEED LOWES 
PRICES! No huge commissions. Home tri; 
terms. All makes. We're the oldest, bigge: 
best. Custom instrument specialists. Free i 
formation,(B0O) 323-1212. Lloyds - PSC. 


HEARING AIDS: So tiny yet so powerful. NE 
FREE CATALOG. All styles available at saving 
of 1/2 or more. POWER HEARING, P.O. Box 3 
Alpine NY 14805 1-800-260-4135 


TOP QUALITY- BEST PRICES- FREE САТ, 
LOG. Home Trial, Cal SCI. Hearir 
1-800-414-1551 


HYPNOTISM | 


FREE! Self Hypnosis Report. Write: JKL 3: 
Penobscot Building, Detroit, Ml 48226-P 


INVENTIONS 


INVENTIONS, new products. We submit 
industry. Patent services. 1-800-288-IDE A. 


INVENTIONS WANTED 


INVENTIONS DEVELOPED MARKETED Fr: 
PROTECTION CERTIFICATES. Patent Offi 
Former Examiner, Licensed Patent Engines 
Manufacturers Representative. Patmart, Sui 
702Р5, 233 Broadway, New York, NY 10279 


INVENTORS: Free information package, expa 
тепсей patent attorney in Washington, D! 
800-876-6670, J.P. Halvonik * 


INVENTIONS WANTED 


VENTO RS: The Concept Network represents 
entors who want to PATENT and MARKET 
bir new product ideas. Call 1-800-835-2246 
tt 144 for free information kit. 


VENTORS: Utilize The Logical Process to 
'otection and Potential Profits. Free Advice. 
S| Washington DC 800-458-0352 


KITES | 


REE KITE CATALOG! 1-800-724-7267 


t.PS 100's of Kites! Fantastic Selection! Call |. 


4Hrs) 1-800-724-7267 Ext.PS 


© LOANS BY MAIL 


DRROW: $100-$100,000! FAST! NO 
DLLATERAL. PERSONAL, DEBT CONSOLI- 
ATION, BUSINESS, AUTO, RESIDENTIAL- 
600-444-6599 - 24 HOURS. 


GNATURE Loans, must have checking ac- | 


unt & steady job. Call 1-800-445-0680. 


LOCKSMITHING 


DCKSMITH, METHODS, MANUALS, TOOLS, | 
ATALOG $10.00, ABCS, PO BOX 727, SHER- | 


DAN, MASS, 01770. 
LOTTERY 
ovative Proven Jackpot System Increase 


lances 1/Ten. Winner Box 102 Suwanee, GA 
174-0102 


ROCKETS 


ODELS--SHIPS CARS, PLANES. 


Order Toll-Free 1-800-481-1353 


“Fascinating Working Steam Models!” 

Complete “Wilesco, Mammod & Cheddar’ line. Over 100 

Different models. Trains, Marine, Cars, Trucks, Stationary, 

Engines, Rollers, Fire Engines & Accessones. Stunning 

large 34 page colored Catalog $6.95 Refundable with order 
SALES * PARTS * SERVICE F 


Yesteryear Toys & Books, Inc. 
Dept. PS Box537, Alexandria Bay, МҮ 13607 


MONEYMAKING OPPORTUNITIES © 


000°S WEEKLY- EXPLOSIVE MAIL ORDER 
SINESS. Low investment, easy to start. 
ge demand! Call 1-(302)378-6541 for- re- 
prded details. 


IOTORCYCLES, BICYCLES & SUPPLIES 


OTORIZE YOUR SCOOTER PLANS $13.95, 
DURCE BOOKLET FOR MOTORIZING Bl- 
‘CLES, SCOOTERS AND MORE. $3.00: LM. 
RIGGS, P.O. BOX 163652, COLUMBUS, OH 
B2 16-3652. 


NOVELTIES 


SKELETON REY 


КП “ Қ ме | il a 
АШ” С) СО De 
rA O a |-- 


Tangera Sized Tension Keys. Precise Instructions & More. 
Note: this device is ір be used Tor demonstration purposes only! 
Satieaction Guaranteed or Full Refund. Z weeks delivery 
Send NOW only $8.95 + 52 SAH to: Sale Marketing Co., 

90 W. Montgomery Av No.366R, Rockville Md 20850. 


NEW PRODUCTS 


WHOOO AMAZING- For Sports, Games, Hob- 
bies, Pets, More. Adults And Children. LECTRIK 
LEASH, Free Catalog. SASE Clarity Box 
604908 Dept 5050 Flushing, NY 11360-4908 


PLANS & KITS | 


Concreie Dome Hil (800)6080001 
Monolithic Constructors, Inc. Free Несі иге 
PO) Box 479-і = Italy, ТА 76651 Б $ 19,85 


Build your own strong Video 


concrete Monolithic ЖАШНЫ, -.. 
Dome"! Offices, 4 ыы. UT 
homes, sheds, 

cabins, rental 

units, etc. 


Dome Homes - Pre-cut kits - Superinsulated - 
Dome Tour Video - Natural Spaces 
1-800-733-7107. 


CASTOLITE Liquid Plastics. Crystal clear, col- 
ors. For casting, embedding, coating, fiberglas- 
sing, repairing and reproducing with our Mold 
Making Supplies. Catalog $3.00. CASTOLITE, 
Dept. 95L/PS, 4915 Dean, Woodstock, IL 
60098. 


RUBBER, plastic compounds, techniques, 
sources. Free information: Caster, Box 
1 6586У8, Memphis, TN 38186-0586. 


SONGS COMPOSED FROM YOUR POEMS. 
Recording- Publishing- Cash Awards. Broadway 
Music Productions, Box 7438PS, Sarasota, FL 
34278. 


RADARS 


ACTIVE RADAR JAMMER. FIND OUT WHY 
THE М.Ү.С. HWY. PATROL FEAR THIS JAM- 
MER. TO RECEIVE YOUR PRESENTATION 
SEND 85.00: R.C.L., 007 BLACK BROOK RD., 
PO BOX 0034, NORTH HUDSON, N.Y. 
12855-0034. 1-500-449-9728. 


REAL ESTATE 


GOVERNMENT LAND 
US CITIZENS ONLY 


20 acre claim program still available, get yours for | 
$20 government fee, in AK, AZ, AR, CA, CO, ID, MT, | 
NV, NM, OR, UT, WA, WY. For complete, step-by- 
step package including maps, telephone helpline, fil- 

| ing forms, etc. send $20; or for more information send | 
$3. PUBLIC LANDS TITLE, PO Box 2945-PS Port | 

Angeles, WA 98362-0336 (this is not Homesteading, 
it's much easier and only costs $1. per acre). 


MONTANA 


Trees, Creeks and Wikilife, 20 QUALITY acres (and 
up), close to ‘Yellowstone Park, starting at $19,500 
or jess. Easy Owner Financing. Guaranteed 
Rocky Mountain Timberlands 
1315 East Main • Dept. PS, Р.О. Box 1153 
Bozeman, MT 59771-1153 • (408) 586-8088 


Call Toll Free: 1-800-682-8088 


BARGAIN HOMES- Foreclosed, HUD, VA, S&L 
Bailout properties. Low Down. Fantastic sav- 
ings. Call 1-805-962-8000 Ext. H-20025 for list. 


CALIFORNIA. Acreage. Lots $50 down. $50 


| monthly. 4602 Ethel Ave., Sherman Oaks, CA 
| 91423 


COLORADO LAND. Free list of spectacular 
land from 40 to 20,000 acres. Ponderosa pines, 
canyons, 360 degree views, creeks, National 
forest. Owner financing. From $250 per acre. 
Call Red Creek Ranch, 719-485-0656 Void 
Where Prohibited 


GOVERNMENT LAND now available for claim. 


| Up to 160 acres/person. Free recorded mes- 


sage. (707) 448-1887. (4JG6) 


REMAILING SERVICES 


CONFIDENTIAL ADDRESS. FORWARDING 
WORLDWIDE. VOICEMAIL. MAILPOST, 
2421PS Pratt, Chicago, Illinois 60645, 
312-764-0100, 800-890-3199 


ROOFING E 


STOPPING ROOF PROBLEMS 

on flat, sloped and geo-dome roofs since 1978. 
Liquid applied Fiberglass Reinforced Acrylic 
Roofing System. It Waterproofs. Apply on metal, 
waferboard, asphalt, styrofoam, plywood & other 
new roof sheathing materials. For commercial, 
industrial & residential roofs. Stops leaks & roof 
rumble in mobile homes. Weatherproofs solar 
panels, sky lights, fiberglass roof panels. Stops 
rust on metal and structural steel, bridges, etc. 

We still have areas 


| Ж ж” available in various 
Ц БТ са е ct regions for Dealers 
Оа LL S 
| Y | POLAR SEALE . Inquiries are 
` Л ROOF SYSTEMS Д , welcome. 
іі А А А Call POLAR SEAL 
Ww Еру 1-800-343-7663 
ч? MON-FRI 8AM - 5PM 
-— FAX 1-219-356-1859 


e HUNTINGTON, IN. 


Over 1 Million Depend on Skyvision® 
1-800-334-6455 


Int'l 218-739-6231 Fax 218-739-4379 
B Shyvision* 
1030 FRONTIER DRIVE 
FERGUS FALLS, MN 56537 


INSTALL OR UPDATE YOURSELF' 


| Get sound for VIDEOCYPHERII and plus like 


others do, without codes. $19.95. NASSIRIAN, 
Box 382-5, Rio Linda, CA 95673 


LOWEST PRICES FOR SERIOUS BUYERS. 


| shop around, call us last. Free price list, 43 


years іп business. X ANTENNA KING. 
1-800-814-5377. 


SCIENCE & CHEMISTRY 


| BIOLOGY- HISTOLOGY SLIDES! Eight Quality 


prepared specimens for MICROSCOPIC VIEW- 
ING! $29.95. To: HISTO-PATH, 5134 Eureka 
Road, Rome, NY 13440. 


| CHEMICALS. WE CARRY ANYTHING YOU 
| NEED IN LABORATORY CHEMICALS, 


GLASSWARE, INSTRUMENTS AND SUP- 
PLIES. ADVANCE SCIENTIFIC. 305-327-0900 


COLD LIGHT KITS- Chemical, Sound, Elec- 
trical, Bioluminescence. SASE for information: 
CRYOLUME, 2139 North University Drive, #274 
Coral Springs, FL 33071 


"EXPERIMENTERS" LABORATORY 
CHEMICALS GLASSWARE, Catalogue $2.00, 
Established 1953. Hagenow Laboratories, 1302 
Washington, Manitowoc, WI 54220. 


"Laboratory" Glassware; Chemicals.Catalog 
$2.00. Southern Oregon Scientific, 1000 SE M 
Street. Unit A, Grants Pass, OR 97526 


| MAILORDER NATIONWIDE- CHEMICALS 


AND LABORATORY SUPPLIES- 
GLASSWARE. OVER THE COUNTER SALES 
IN CALIFORNIA, SAME DAY SHIPPING. 
WHOLESALE SCIENTIFIC СО, INC. 
415-637-8888. 


SCIENCE & CHEMISTRY 


MAKE YOUR OWN ROCKETS & FIRE- 
WORKS!!! CHEMICALS, “GLASSWARE,” 
SUPPLIES- INSTRUCTIONAL BOOKS, MAN- 
UALS, VIDEOS. "HUGE CATALOG" $2.00 
РҮНОТЕК, Р.О. Box 1, CATASAUQUA, PA 
18032 717-256-3087 


` SECURITY 


BURGLAR ALARM DECALS. Cost effective 
deterrent. Home and auto. 7/$5. Concord, 27 
Greene St. New York, МҮ 10013 


STAMP COLLECTING 


DISCOUNT, STAMPS, PACKETS, FREE LIST 
IVA, BOX 197-B, HANFORD, CA 93232 


Penny Stamp Approvals, Regardless Catalog. 
Kloster 18289 Bunny Drive, Jamul, CA 91935. 


TELECOMMUNICATIONS 


800-278-8648 Recorded Information Fetsick 
Distributors FREE TEN MINUTE Rechargeable 
Prepaid Telephone CARD. 


LATHES | 


Compact 5 2 
‘Starting at $ 410 


mud ‘Mills *Melals «Books 
Bh. i Precition чен 
22 Catalog $ 1.00 
| 513-322-8562 (800 number for orders: 
| CAMPBELL TOOLS COMPANY 


2100-P SELMA RD. SPRINGFIELD. OH 45505 


LATHES • LATHES • LATHES 
JET SHERUNE 


CNC MACHINES From $3,495 - 


* Mills • CAD/CAM, too. | 
*Lathes *PC-Controlled | 
— + Routers • State-of-the-art | 


L^ CAD/CAM 
Сап мом — Demo Disk | B 
(310) 606-9340 


4" Metal Cutting Lathe $129.15. Taig, 12419 
Nightingale Lane, Chandler, AZ 85249. 


BOLTS, SCREWS, TOOLS, WHOLESALE, DI- 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, WI 531 04. 


BUILD ALMOST ANYTHING! INVENTORS’ 
DIRECTORY lists scores of companies that sell; 
Tools, Equip., Plastics, Hardware, Woodwork- 
ing, Science, Books & More! Most offer FREE 
CATALOGS! Send $7.00 (P&H incl) to: MEW 
Design Services, Box 165, Belton, MO 


FREE CATALOG! Taps, Drills, Reamers upto 
4"! Metrics upto 52mm! Inspection Equipment, 
Machirrery! T&S Tool 800-525-8665 


WATER PURIFICATION 


Electronic Water Softener no chemicals or 
plumbing needed, removes limescale from 
pipes, perfect for septics, moneyback guar- 
antee, $399.95 call EcoSoft 1-800-275-7070 


Waterwise Purifiers... homemade distilled. 
(800) 874-9028. Box 45981, Center Hill, FL 
33514-0459 
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returned unless 


(send both new and 
you have a subscription problem, please wr 


LOOKING 


EDITED BY WENDI E. BLACK 


100 Years Або 


arious objects in their 

natural colors were 
reproduced with fidelity 
on photographic trans- 
parencies. This was ac- 
complished using a glass 
plate with finely ruled 
colored inks, made of 
gum and gelatin, on a 
gelatin coated plate. The 
plate to be exposed is 
placed in contact with 
this color screen and ex- 
posed only to light that 
has passed through the 
screen. It is then devel- 
oped in the usual fash- 
ion. Next, the color 
screen is placed against 
the negative and an ac- 
curate reproduction of 
the original is produced. 
The process is so simple ` 
and inexpensive that it 
will probably come 
rapidly into general 
use.”—September 1895 

Film still has a gel- 

based surface with 
emulsions in a series of 
layers. 


E ‘plane fiis 216 miles per h SN onverted Mazda engine. Асс 
Wernicke, the craft is capable of flying T driving i in the е same и аыр: 


| SAMPLING A CENTURY OF POPULAR SCIENCE 


25 YEARS AGO 


270 miles above Earth. Called Skla A ihe 
structure is 83 feet long, weighs 68 tons, and 
contains 12,000 cubic feet of inhabitable space: | 
The spacecraft is a collection of five areas: an MSS і 
orbital workshop with sleeping quarters anda "Em | - 

laboratory; a multi-docking adapter that functions as a apsceport; à an RE. ш. iE. 
as a walkway between areas; the Apollo Telescope Mount, a manned solar observatory con- 
sisting of two 600-square-foot solar panels that supply 12 kilowatts of electric power; and 
the instrument unit, which functions as a navigational element. Skylab: 5 objectives include 
experiments in weightlessness, space medicine, physies, and astronomy. "—September 1970 
Skylab fell from orbit in 1979. Currently, the Russian Mir, launched in 1986, con- 
ducts experiments and has remained continually occupied [see “Beyond Mir,” Aug. 94 


DL] 
vhs LIMIT E T 
шт} 


wiTh 
DADAR SOAP 


[о Years AGO 


nstead of a propeller, an air-screw, or a paddle, this boat is 
driven by a pump. The pump, with rotating blades powered 
by a gasoline engine, draws in water and forcefully expels it 
sternward. This method eliminates the need for a rudder, since 
the pump is 
4 | able to turn in 
all directions, 


T guiding the 50 YEARS AGO 
(ызға Nee ng a ‘la boat wherever 
ышы 4 ЖИ desired." 

B] —September 
1920 

This pump- An bacteria-killing 

“| powered boat chemical, called Com- 
was the prede- pound G-11, is odorless, 
cessor of the nontoxic, and can be 


modern water- 
Jet drive, used 
for jet skis. 


added to soaps and deter- 
gents. This crystalline 
substance not only cleans 
surface bacteria, it pene- 
trates deep into the skin 
to eliminate "resident" 
disease-producing bacte- 
ria, thereby reducing skin 
infections and the haz- 
ards of communicable 
diseases. This material is 
produced by condensing 
two molecules of 
trichlorophenol with one 
molecule of formaldehyde 
in the presence of concen- 
trated sulphuric acid. 
The existence of a mere 
two percent concentration 
of G-11 makes soap a 


lot never has to leave the bin tale iz wu жы” bona fide germicide.” 
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LIGHTS: 8 mg. "tar", 0.6 mg. nicotine, FULL FLAVOR, FULL 
FLAVOR MENTHOL: 14 mg. "tar", 0.9 mg. nicotine, av. per 
cigarette by FTC method. 


SURGEON GENERAL'S WARNING: Smoking 
By Pregnant Women May Result in Fetal 
Injury, Premature Birth, And Low Birth Weight. 
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E— ofl [PA 


AD Amallas, ТХ 


Doral goes the extra mile to give you 
| more. Like up to 7 free cartons when you 
| E send in pack seals (70 pack seals for each 
AST carton)“ For details оп Doral & Co., call 
PREMIUM T us at 1-800-74-DORAL. 
| (1-800-74-36725) 
| "Offer restricted to smokers 21 years of age or 
' older, Other restrictions apply. 
- Manufacturer's Offer 


A Truck And A Half. 


CHEVY $-SERIES ZR2 EXTENDED-CAB. 181 HP 4X4. //5 big. Its tough. And its here. Introducing 


the all-new Chevy ZR2 Extended-Cab. Hot off the press, this ZR2 Extended-Cab gives you 
more of what you want in a truck, and more of what you need. Much more. 

Watch its wide front and rear track hunker down іп the dirt while the available 101 
HP VÓ kicks back. No other VO in this class can touch it for power. Below deck, 46 тт 
Bilstein shocks are strapped onto an off-road suspension package that takes no prison- 
ers. Got gear? Stow it in the room this extended cab provides. The new Chevy ZR2 


Extended-Cab. Go big. Or go home. Chevy S-Series 


LIKE A ROCK 


For a free product brochure call 1-800-950-2438. 


The Chevrolet Emblem is a registered trademark and Chevy is a trademark of the GM Corp. ©1994 GM Corp. All Rights Reserved. Buckle up, America! 


